Development of an underground utility damage prevention plan (UUDPP) for Company XYZ by Dockter, Lance J.
Development ofan Underground Utility Damage Prevention Plan (UUDPP)
 
for Company XYZ
 
by
 
Lance 1. Dockter
 
A Research Paper
 
Submitted in Partial Fulfillment of the
 
Requirements for the
 
Master of Science Degree in
 
Risk Control
 
The Graduate College
 
University ofWisconsin-Stout
 
May, 2008
 
11 
The Graduate School
 
University of Wisconsin-Stout
 
Menomonie, WI
 
,/ 
Author: Dockter, Lance J. 
Title: Development of an Underground Utility Damage Prevention Plan 
(UUDPP) for Company XYZ 
Graduate Degree/ Major: MS Risk Control
 
Research Adviser: Bryan J. Beamer, Ph.D.
 
Month~ear: May, 2008
 
Number of Pages: 139
 
Style Manual Used: American Psychological Association, 5th edition
 
ABSTRACT 
Every year there are hundreds of thousands of incidents involving contractors and 
accidental strikes to underground utilities. Inadvertent damages to buried utility lines while 
performing intrusive activities may not only cost millions of dollars in direct and indirect losses, 
but also could result in severe harm or even death to employees and innocent bystanders. While 
the network of underground utilities continues to increase, the contractor's risk of inadvertently 
damaging one of these lines also increases. 
The purpose ofthis study is to develop an Underground Utility Damage Prevention 
Program (UUDPP) for Company XYZ that will minimize the risk of inadvertently causing 
damage to underground utilities located in Company XYZ project areas. The UUDPP was 
developed through an evaluation of Company XYZ's existing in-house damage prevention 
practices, loss potential, loss history, and a review of existing best practices performed by similar 
industries. 
iii 
Although to date, Company XYZ has not incurred any substantial losses resulting from 
an underground utility line strike, current prevention practices were determined to be inadequate 
in minimizing Company XYZ's risk. Inconsistent prevention practices frequently performed by 
Company XYZ employees were determined to stem from a lack of a company-wide prevention 
program. Based on these findings and an analysis of industry best practices, an appropriate 
UUDPP was developed for Company XYZ. 
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Chapter I: Introduction 
Company XYZ, an environmental/engineering consulting firm consisting of 
approximately 120 engineers, geologists, scientists, and logisticians, provides technical services 
to various federal government agencies. Services performed by Company XYZ include the 
environmental cleanup of Department of Defense (DoD) sites located throughout the United 
States. 
Cleanup activities performed at these properties often include intrusive activities that 
require drilling and excavation beneath the ground surface. The clearance of underground 
utilities must be performed prior to the initiation of any subsurface investigation or remediation 
activities to avoid accidental damage to the buried utilities. However, the process that outlines 
the necessary steps used to clear underground utilities has not been specified by the company; 
therefore, the manner in which the utility clearance is performed is often inconsistent from 
project to project. The lack of a company-wide Underground Utility Damage Prevention Plan 
(UUDPP) is placing Company XYZ at risk of incurring substantial loss of, or causing damage to, 
life, health, property, the environment, or essential public services. 
Goals ofthe Study 
The purpose of this study is to develop a company-wide UUDPP that will minimize the 
risk of inadvertently causing damage to underground utilities that may be located in the vicinity 
of Company XYZ project areas where intrusive activities are required. The goal of the UUDPP is 
to verify the presence or absence of subsurface utilities in the project area to avoid causing 
damage to people, property, and the environment. The UUDPP was developed through a 
comprehensive evaluation of: 1) existing practices presently performed in-house by Company 
XYZ employees, 2) losses and near misses incurred/occurred using existing in-house practices, 
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3) evaluation of present loss potential using existing in-house practices, and 4) best practices 
adopted by similar companies that commonly perform intrusive subsurface activities. 
Background and Significance 
Company XYZ's Environmental Services Group has performed over 100 multi-phase, 
multi-discipline projects involving Resource Conservation and Recovery Act (RCRA)- or 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)-based 
projects at numerous DoD sites located throughout the United States. These projects include 
various stages of cleanup, including assessment, investigation, design, construction, and 
remediation. 
The projects commonly range from sites located on active military bases to formerly used 
defense sites. Formerly used defense sites are properties that were operated under the jurisdiction 
of the Secretary ofDefense and either previously owned by or leased by the United States 
Government (usually World War II era). These properties are now owned by private individuals, 
corporations, and other governmental agencies; however, the DoD is still liable for the cleanup 
of these properties. 
Investigative and cleanup actions performed on these properties often include intrusive 
activities. Intrusive activities performed by Company XYZ during an investigation may include 
drilling or direct push sampling techniques to facilitate the collection of environmental media 
samples (i.e. soil and/or groundwater). Data generated through the laboratory analysis of 
collected soil and groundwater samples is typically used to evaluate the presence, absence, 
magnitude, and horizontal/vertical extent of contamination. Drilling activities may also be 
performed to install injection or groundwater extraction wells that are used to remediate 
contaminated groundwater. Other intrusive activities often performed by Company XYZ during 
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environmental cleanup include excavation activities. Environmentally impacted soils are often 
excavated from the subsurface using heavy earth moving equipment (e.g. track hoes, front end 
loaders, etc.) for subsequent removal from the site. Trenches are also excavated by Company 
XYZ to facilitate the installation of reactive barriers and/or collection trenches used for remedial 
purposes. 
By law, the clearance of underground utilities must be performed prior to the initiation of 
any intrusive activities. Utility clearance may be executed by various individuals within the 
organization (e.g. field operations leader, site supervisor, geologist, engineer, technician, etc.), 
and this task is often delegated to junior staff by the Project Manager. The utility clearance is a 
required task that is typically specified in Company XYZ's project Work Plans, Field Sampling 
Plans, and site safety and health plans (SSHPs). However, the process that outlines the necessary 
steps for clearing the underground utilities, which includes various office and field tasks, is 
usually vague and/or not specified in the project plans. In addition, Company XYZ has not 
developed any company-wide Standard Operating Procedures (SOPs) pertaining to the clearance 
of utilities for a project. 
Therefore, the manner in which the utility clearance is performed at Company XYZ is 
inconsistent from project to project and often performed by inexperienced junior staff. Even 
when the utility clearance is performed by more experienced staff, as a result of schedule and 
budgetary constraints, these individuals often do not take the necessary precautionary procedures 
to minimize the risk of inadvertently damaging underground utilities. Losses resulting from 
inadvertent damage to underground utilities may include (but not limited to) death or harm to 
workers and innocent bystanders, and physical damage to or destruction of property, the 
environment, or essential public services. 
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Assumptions ofthe Study 
Assumptions of this study include: 
1.	 This UUDPP has been developed for Company XYZ; however, may be implemented 
with slight modification for other companies that perform similar intrusive activities. 
2.	 The simple development of this UUDPP will not be effective in reducing the potential 
for incurring substantial loss of, or causing damage to, life, health, property, the 
environment, or essential public services, unless it is properly implemented and 
managed within the organization. 
Definition ofTerms 
Activity Hazard Analysis (AHA): An AHA defines the activity being performed, 
the hazards posed, and recommended control measures required to perform the work 
safely. 
Critical Areas: The subsurface spaces within 10 feet of a structure where items 
may exist that if compromised could result in injuries, damaged equipment, damaged 
property, or at a minimum, disruption ofutility services (AntiEntropics, 2005). 
Direct Push Sampling Methodology: A drilling technique that uses percussion 
hammer or hydraulic ram to push or hammer various sample devices into the subsurface 
to facilitate the collection of soil or groundwater samples (AntiEntropics, 2005). 
Intrusive Activity: Any activity that is performed using mechanical equipment 
resulting in an intended disturbance ofthe ground surface (CGA, 2003). 
Ground Penetrating Radar (GPR): A geophysical device that uses radar to search 
for underground structures without physically penetrating the ground. Operates on the 
principal that electromagnetic waves emitted from a transmitter antenna are reflected 
5 
from objects beneath the ground that have different electrical properties that the 
surrounding material (AntiEntropics, 2005). 
Vacuum Excavation (a.k.a. Potholing, Daylighting): Performing small 
excavations along the intended work area where potential utility conflicts have been 
identified. The excavations are commonly performed using vacuum excavation to 
minimize the risk of damaging utilities (Pollock, 2007). 
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Chapter II: Literature Review 
Major topics to be discussed in this chapter include: 1) a brief summary of the nature of 
the high level of risk associated with the performance of intrusive activities (as they relate to 
underground utilities) and the need for UUDPPs; 2) a general overview of the number oflosses 
(and their associated magnitude) incurred by third party damage to underground utilities in the 
history of the United States; and 3) an overview of best practices performed by other industries 
conducting similar intrusive activities in connection with preventing damage to underground 
utilities. This literature review is structured to provide background and information in order to 
develop a company-wide UUDPP for Company XYZ that will minimize the risk of inadvertently 
causing damage to underground utilities that may unknowingly be located in the vicinity of 
Company XYZ's project work areas. 
Risks Associated with Performing Intrusive Subsurface Activities 
There are millions upon millions of miles of utility lines buried beneath the ground. With 
the number of aboveground utility lines strung between utility poles on the decline due to the 
public's desire to improve the esthetic quality of the environment, the number of utility lines that 
are being buried beneath the ground continues to increase (Cowgill, 1981; USDA, 1999). 
Electric, phone, cable television, water, sanitary, and natural gas lines are often included in this 
buried utility network. Other utility lines found beneath the ground may include petroleum 
pipelines, national defense communication lines, drainage and flood control facilities, traffic 
signals, and street lighting circuits (USDA, 1999). 
It is estimated that a common home located in the city may alone have up to 15 utility 
lines buried beneath their property (Wilmoth, 2007). Utility easements and right-of-ways usually 
contain many more utility lines, which may be stacked vertically in a common trench, grouped in 
7 
a single conduit (or duct bank), or grouped in common utility tunnels referred to as utilidors 
(USDA, 1999). 
With the vast network of underground utilities continuing to increase, the chance for a 
contractor to inadvertently damage one of these lines while performing intrusive activities will 
therefore continue to increase. The risk of accidentally hitting one of these buried utility lines is 
also elevated because of the inability to accurately locate these lines (both horizontally and 
vertically) in the field. For example, utility records, typically consisting of drawings and maps, 
identifying the locations of existing utility lines are often incomplete and/or inaccurate (USDA, 
1999). Much of this problem stems from the fact that many of these lines, particularly in older 
cities, were installed more than 100 years ago when as-built drawings (if existed) referred to 
surface features that are no longer present (Pollock, 2007). In addition, these utility lines 
typically consist of a wide variety of construction materials and may be buried at various depths 
in a variety of soil types with differing conductivities (e.g. sand, clay, bedrock, etc.). Therefore, 
the ability to accurately locate the exact location of these utilities in the field requires an array of 
locating instruments utilizing various technologies (e.g. pipe and cable locator and tracer, 
electromagnetic tracing receiver, ground penetrating radar (GPR), etc.) (USDA, 1999; USDOE, 
1996). 
Conduits may range in construction from steel, cast iron, and ductile iron pipes to clay, 
polyethylene, polyvinyl chloride, and fiberglass reinforced plastic pipes. Cable may be copper or 
fiber optics. These lines can have different shapes, compositions, densities and diameters. 
Traditionally, dry utility lines were buried to depths ranging from 2 to 4 feet (or less), and wet 
utilities were typically 5 to 9 feet deep; however, due to more advanced methods often used to 
install underground utilities (i.e. horizontal directional drilling), the depths of the utilities may 
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extend to depths greater than 100 feet (USDA, 1999; Carpenter, 2003). For reasons such as 
these, underground utilities are often mismarked, leading to accidental utility damage during 
excavation or other intrusive activities. 
Underground utility lines are often energized, pressurized, or may contain a variety of 
hazardous substances. Accidentally hitting ones of these utilities can cause serious damage or 
loss oflife to workers or other individuals located in the vicinity of the work area. Essential 
public services (e.g. electricity, water, telecommunications, etc.) for homes, businesses, 
hospitals, air traffic control operations, and emergency service providers may temporarily be 
placed out-of-service for extended periods of time (USDOE, 1996; CGA, 1999; Bemold, 2003a). 
Costs associated with "loss of use" of the utility can result in significant monetary judgments for 
the utility company to recover revenues lost while the utility line was placed out-of-service due 
to damage by the contractor (Ariaratnam and Proszek, 2006). 
Other direct losses associated with third party utility damage to underground utilities 
include physical damage to or destruction of property, repair costs, emergency services costs 
(fire, police, rescue team, etc.), costly litigation expenses, costly work stoppages, and delayed 
work schedules. As part of a Florida Department of Transportation (FDOT) study, a contractor is 
delayed three out of every ten times (or 30% of the time) that a utility strike occurred on the 
project (University of Florida Department of Civil and Coastal Engineering, 2003). Indirect 
losses may include increased insurance premiums, loss of insurance, a reputation for performing 
unsafe work practices, and loss of business (Bemold, 2003a; Griffin, 2007a). 
The following incident is one example that demonstrates the magnitude of direct costs 
that may be associated with damaging underground utility lines. In North Carolina, an 
underground natural gas pipeline was accidentally damaged and out-of-service for six hours. The 
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cost to physically repair the damaged pipeline was only $15,000. However, the actual cost 
incurred by the contractor for lost of business by the gas company for loss of use for six hours 
was over $300,000 ($50,000 per hour), not including legal fees (Carver, Bernold, Lorenc, 1998). 
Additionally, in 2000, a jury awarded damages of$1.2 million to AT&T for damages to two 
fiber-optic lines caused by a contractor representing Qwest Communications. The punitive 
damages awarded were $350 million; however, the actual settlement was much smaller (Ball, 
2000). 
The most common and well advertised method used to locate buried utilities is the 
National One Call System (further discussed below in "Best Practices") (Wilmoth, 2007). In 
1994, the Department of Transportation's Office of Pipeline Safety issued federal regulations 
mandating participation in One Call system for natural gas and liquid pipeline operations (CGA, 
2007a). However, many utility companies are still not participants in the One Call system (Note: 
Some states require participation by every utility company while others do not) (Thelen Reid 
Brown Raysman & Steiner LLP, 2006a). In addition, there are several other inadequacies with 
the existing One Call system, even when the system is used by a contractor/individual. Some 
examples of these inadequacies include: 
•	 Mis-locates performed by the locating contractor; 
•	 Depth information is not provided when marking utilities; 
•	 The One Call system will only identify and notify utility companies that show a 
utility in the requested area to be "cleared"; 
•	 Does not include private utilities; and 
•	 Problems occur with demand for locates and timing of locates relative to 
performing intrusive activities (USDA, 1999). 
Therefore, the contractor cannot rely on the One Call system alone. The inclusion of other 
essential key elements (as described below in "Best Practices") are essential in the development 
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of an effective UUDPP that will minimize the potential for incurring substantial loss of, or 
causing damage to, life, health, property, the environment, or essential public services. 
Summary ofLosses: A Historical Perspective 
On December 11, 1998, four people died and 15 were injured in St. Cloud, Minnesota 
when construction workers accidentally punctured a 1 lI8-inch plastic gas line while drilling a 
hole to facilitate the installation of a guy wire for a telecommunications pole. The explosion 
resulted in the damage and destruction of eight buildings, and 14 other buildings required 
extensive repairs. The property damages exceeded $1 million. As a result of this incident, the 
City of St. Cloud adopted an Excavator Safety Program in 2000. Under this program, all 
excavation work performed near a natural gas line in the City right-of-way, must be performed 
under a Gas Safety Plan. This Gas Safety Plan must be attached to the permit application to 
perform the work. In addition, the excavation work must be supervised by an employee qualified 
and training the city approved Excavator Safety Program. As a result of this program, the 
number of incidents have been reduced and no injuries or significant property damage has been 
incurred (Griffin, 2002; Bernold, 2003b). 
Another incident involving the rupture of an underground natural gas line occurred on 
March 16,2005, when a contractor hit an underground pipeline while installing a high speed 
internet line in a residential neighborhood using horizontal directional drilling techniques. When 
an 18 year old boy and his younger sister returned home from school, the workers motioned to 
them that it was safe to go into their house. Ten minutes later, the two-story home was leveled 
and the 18 year old boy was critically injured (suffering second degree bums over 40 percent of 
his body). Nearly 8,000 similar accidents involving the unintentional damage to underground 
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natural gas pipelines have occurred over the last 20 or so years, resulting in an estimated 400 
deaths and 1,900 injuries (Sherman, 2006). 
Serious accidents also occur while working in the vicinity of underground electrical 
conduits. While performing excavation-related activities for the installation of a sump in a 
basement on January 17, 1996, a worker was severely injured when he hit a buried 13,320-volt 
electrical line with a jackhammer. The worker received serious bums and was placed in a coma. 
The workers were not aware that utility clearance activities were required for concrete cutting 
and sub-slab excavation inside a building (USDOE, 1996). 
In another incident, the planner mistakenly read the drawing as showing an underground 
electrical conduit. The line, which was uncovered on February 7, 1995, was actually an 
abandoned underground radioactive waste transfer pipe on a Department of Energy property. 
The worker who was hand digging in a trench received an estimated dose of five to seven 
millirems (mrem) before the pipe was identified as radioactive (USDOE, 1996). 
There are thousands upon thousands of documented incidents involving accidental strikes 
of underground utility lines which caused substantial loss to people, equipment, and property, 
and probably just as many cases (or more) which were left undocumented. For the purpose of 
collecting underground utility damage information in order to help learn why events occur and 
how actions by industry can prevent them in the future, in November 2003, the Common Ground 
Alliance (CGA) launched the Damage Information Reporting Tool (DIRT). This secure and 
interactive web application allows users to anonymously submit damage and near miss 
reports. The collected data is analyzed to identify root causes, perform trend analysis, and help 
educate all stakeholders so that damages can be reduced through effective practices and 
procedures (CGA, 2007b). 
12 
Based on the analysis of the 2005 data (in the most recent CGA DIRT Analysis and 
Recommendations report), it is estimated that each year there are approximately 680,000 
accidents causing damages to underground utilities (CGA, 2006). Between 2003 and 2005, more 
than 60 people died from excavation accidents resulting in damage to underground utilities. 
These damages also resulted in losses costing millions of dollars (Griffin, 2005). 
Best Practices 
In accordance with the 29 Code of Federal Regulations (CFR) 1926.651(b)(1), "The 
estimated location of utility installations, such as sewer, telephone, fuel, electric, water lines, or 
any other underground installations that reasonably may be expected to be encountered during 
excavation work, shall be determined prior to opening an excavation" (United States Department 
of Labor, 2007, p. 1). 
In the past, many contractors used the hit-and-miss approach as their alternative to a 
UUDPP. Under this alternative, contractors operated under the theory that if and when they hit a 
utility line, they would then repair it (Pollock, 2007). However, as many contractors have learned 
from past experiences, sometimes the costs of not knowing what is beneath the ground can 
greatly exceed expenditures used to safely identify and locate underground utilities in the project 
area prior to the initiation of intrusive activities. Losses resulting from a single accidental strike 
of an underground utility line can range from as little as a couple hundred dollars for simply 
cutting/repairing a small water line to millions of dollars from hitting a natural gas lines that 
could lead to an explosion, loss of life, and substantive damage to property. 
According to CGA' s Best Practices Study (1999), damages to underground utilities are 
usually preventable and are most commonly caused by a breakdown in the damage prevention 
process. To prevent such occurrences, many organizations and industries that perform intrusive 
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activities have developed best practices necessary to prevent damage to underground utilities. 
Examples of organizations and groups that have developed best practices include the CGA, 
public works municipalities, drilling, railroad, telecommunications, gas, electric, and the 
construction industries. A review of best practices developed by the aforementioned 
groups/industries indicates that most contain common key elements used in the successful 
development of an effective UUDPP. Some of the most common key elements that were 
included in multiple UUDPPs include: 1) pre-planning and site investigative activities; 2) 
effective use of the One Call system; 3) accurately locating and marking utilities in the field; and 
4) proper excavation practices. 
The CGA was established under the congressional Transportation Equity Act for the 21st 
Century (TEA-21), Title VII, Subtitle C, SEC. 7301 (United States of America, 1998), which 
states: 
... unintentional damage to underground facilities during excavation is a 
significant cause of disruptions in telecommunications, water supply, electric 
power, and other vital public services, such as hospital and air traffic control 
operations, and is a leading cause of natural gas and hazardous liquid pipeline 
accidents. (p. 415) 
Under TEA-21, the Department of Transportation sponsored the Common Ground Best Practices 
study, which was completed in 1999. The purpose of the study was to identify and validate 
existing best practices performed in connection with preventing damage to underground utilities. 
The study engaged more than 160 experts in damage prevention from multiple industries and 
government. The best practices were to be shared among stakeholders involved with and 
dependent upon the safe and reliable operation, maintenance, construction, and protection of 
underground facilities (CGA, 1999). These best practices were most recently updated in 2007 by 
the CGA and was entitled "Best Practices Version 4.0" (CGA, 2007c). The CGA study has 
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become an accepted performance standard for state-managed One Call programs (Shively, 
2006). 
Pre-Planning and Site Investigative Activities 
Planning plays an important role the identification of site hazards and should be the first 
step in the damage prevention process. Planning includes the preparation of comprehensive 
project plans, which should include safety provisions for the prevention of damage to 
underground utilities. Proper planning will help to ensure that the project will be completed 
safely and on schedule (AntiEntropics, 2005; Roe, n.d.). 
Whether the project is in the design phase or the construction phase, the contractor must 
exercise due diligence in their efforts to determine the actual locations of existing, abandoned, 
and out-of-service underground utilities within the project area. If the project is in the design 
phase, these utilities should also include proposed utilities that may be installed prior to and 
during the project (CGA, 2007c). Many states require the contractor to make a One Call 
notification in the design phase of a project that is going to require intrusive subsurface activities 
(Balin, 2006). The designer must notify the facility owners not less than 10 days, nor more than 
90 days before the final design is approved (Balin, 2005). Planning documents and drawings 
should include the locations of all existing utilities (CGA, 2007c). In a FDOT study, construction 
plans were observed as inaccurate fifteen percent of the time that damage to an underground 
utility line occurred (University of Florida Department of Civil and Coastal Engineering, 2003). 
As a demonstration ofdue care, the contractor's efforts should include a review of all 
reasonably attainable drawings and records pertaining to the project area. Drawings and records 
that should be reviewed may include, but not necessarily limited to: 
• Civil/utility drawings; 
• Historic site information (maps, photos, files); 
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• Site as-built drawings; 
• Plats, which include utility easements; 
• Historic plot plans; 
• Previous site investigations; 
• Fire insurance plans; 
• Proposed utility plans; and 
• Elevations and coordinates maps. 
Not all, or even some of these records will be available for every project; however, the contractor 
should maintain detailed and accurate notes and documentation in the project file that 
demonstrate that the contractor performed proper due diligence (AntiEntropics, 2005). Although 
the accuracy of many of the aforementioned drawings/plans may be questionable (as previously 
noted), the value of the information that may be obtained by reviewing these records cannot be 
disregarded. 
Methods of gathering information may include contacting the State One Call Center, 
facility owners/operators, coordinating committees/councils, engineering societies, and 
governmental agencies as a means of identifying facility owners/operators in the project area 
(CGA, 2007c). The contractor should interview personnel who are familiar with the property, the 
layout of the site utilities, and have historic knowledge of the site. Such individuals may include 
past/present property owners, and the property manager or facility engineer (AntiEntropics, 
2005). 
Site investigative activities should also be conducted during the project planning phase. 
Site investigative activities ought to include a walk around of the site to identify the area(s) 
proposed for intrusive activities. During the site walk, aboveground indicators of underground 
utilities should be noted. Aboveground indicators may include permanent signs or markers, 
manhole covers, valve boxes, vent pipes, pad mounted devices, riser poles, power and 
communication pedestals and valve covers (CGA, 2007c). Subsequently, activities such as a 
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manhole investigation may be performed (i.e. lifting manhole covers) to identify the direction 
and proximity of the utility lines in relation to the project area (Antilintropics, 2005). 
The site walk should also be used to identify potential critical areas for the project. 
Critical areas are those areas within 10 feet of a subsurface structure (e.g. underground storage 
tank, utility line) or high pressure pipeline, which if accidentally damaged due to intrusive 
activities could result in death, injuries, damaged equipment/property, or a disruption of utility 
services. Critical areas should be twice reviewed prior to intrusive activities (AntiEntropics, 
2005). 
Effective Use ofthe One Call system 
On June 9, 1998, TEA-21 Title VII Subtitle C - Comprehensive One Call Notification 
(a.k.a. "Call Before You Dig") was signed into law and each state was required to develop a One 
Call System. To simplify the system, and as of May 1,2007 (the number was designated by the 
Federal Communications Commission in 2005 at the direction of congress), the caller simply has 
to dial "811". By dialing "811", the caller is automatically connected to the nearest local One 
Call Center (e.g. Gopher State One Call for Minnesota, Wisconsin State One Call, etc.). Before 
the creation of "811", there were 62 One Call Centers across the nation, each with a different call 
number. The 811 system is designed to encourage more people to call by making the number 
easier to remember, which will result in fewer incidents (Griffin, 2006; Wilmoth, 2007). 
The One Call notification system is used to inform the underground facility operators of 
intended intrusive activities. The One Call Center serves as the communication network and acts 
as the point of contact between the excavator and the underground facility operators. In 
Minnesota, State Statute Chapter 216D requires anyone who engages in any type of excavation 
to provide advance notice of at least two working days to the Gopher State One Call (Gopher 
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State One Call, 2007). In Wisconsin, State Statute Chapter 182.0175 requires anyone who 
engages in any type of excavation to provide advance notice of at least three working days to 
Wisconsin State One Call (Wisconsin State One Call, 2007). 
Prior to the initiation of the National One Call System in 1998, protection of underground 
utilities was less coordinated and intentional than today's system and mainly was the 
responsibility of the utility companies. As early as 1974, some individual states had adopted 
notification systems to find and mark buried utilities prior to excavation (Shively, 2006). 
However, the state systems received varying degrees of participation. 
In order to process the notification, the caller provides the following information, at a 
minimum, to the State One Call Center operator (CGA, 2007c): 
• Caller's name and phone number; 
• Company's name, address and phone numbers; 
• Where is the work being conducted; 
• Start date and time of the excavation; and 
• Description of the activity. 
More detailed information (e.g. Latitude/Longitude, highway mile markers, subdivision and lot 
number, etc.) may be required to help determine the specific location of the excavation (CGA, 
2007c). Prior to working in a particular state, the state's One Call Statutes should be reviewed to 
identify necessary required information. The caller is then issued a reference ticket number from 
the One Call Center that verifies that they have notified the underground facility operators via 
the One Call system. It is the responsibility of the underground facility operators to then locate 
and accurately mark the positions of their buried utilities, in relation to the caller's project area. 
At the beginning of the adoption of the National One Call system in 1998, each 
individual utility responded by sending out their own crew members to locate and mark their 
buried utilities. It was later determined that a single provider could operate more efficiently and 
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effectively in locating all of the buried utilities (e.g. electric, water, sewer, telecommunications, 
etc.) at ajobsite. Subcontracted locating service providers began to specialize in providing 
locating and marking services to various utility companies (Shively, 2006). The use of a single 
locator has several advantages to the facility operator and excavating communities including: 1) 
more responsive to the excavation community, 2) better communication with the excavation 
community (fewer points of contact), and 3) maps of multiple facilities (CGA, 2007c). 
In most states, the locate ticket number is only active in the range of 10 to 30 calendar 
days (although the typical is 14 calendar days). If the project extends beyond the active period 
for that particular state, the contractor must contact the One Call Center to extend the active 
period before it expires (Roe, n.d.; Thelen Reid Brown Raysman & Steiner LLP, 2006b). 
The costs for most State One Call systems are paid by underground facility operators that 
are members of the One Call system. Each state's One Call system has their own set of standards 
and statutes and the contractor should be familiar with the state's standards that he/she intends to 
work. 
The primary cause of accidental damage to underground utilities is failure to provide 
notice of intent to perform intrusive activities prior to beginning excavation and other intrusive 
activities (Griffin, 2007b). In almost half (43.4 percent) of the reportedly estimated 680,000 
utility strikes that occur each year, no notification calls were made to the appropriate One Call 
Centers of their intent to perform intrusive activities. This information led CGA to conclude that 
damage prevention awareness programs, and education and training for excavation best practices 
needed to be targeted towards professional contractors, government organizations, and facility 
owners/operators (CGA, 2006). 
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Accurately Locating and Marking Utilities in the Field 
Accurately locating and properly marking utilities in the field is a fundamental step in 
preventing accidental damage to underground utilities for intrusive activities. However, 
mismarked utilities remain a leading cause of inadvertent damage to underground utilities 
(Griffin, 2003). Data collected in 2005 using the DIRT program indicated that 11.1 percent of the 
reported incidents were a result of insufficient locating practices (Griffin, 2007b). 
Mismarked utilities may be a result of the employment of under qualified locating 
personnel. As a result, the National Utility Locator Contractor Association O'JULCA), which was 
formed in 1994, developed the locating industry's first locating and training standards and 
procedures in 1996. Since development, these standards and procedures have been refined and 
improved and were adopted by the CGA. Subject covered under the NULCA standards and 
procedures include: theory of electronic magnetic location; use of transmitter and receiver 
locating equipment; marking procedures; visual observation skills; safe work practices; 
documentation and mapping; national, state, and local regulations; interaction with customers; 
and procedures for locating pipelines in the United States. The training concludes with both a 
written and field test for competency. Most NULCA member organizations have adopted these 
standards and procedures into their training programs; therefore, it is recommended that persons 
locating utilities on your worksite belong to companies that are NULCA members (Griffin, 
2003). 
As previously noted, following the launch of the 1998 One Call system, third party 
locating service companies began providing locating and marking services to various utility 
companies. As a result, a single locating service provider may be sent out to locate all of the 
buried utilities when a One Call notification is initiated (Shively, 2006). One of the concerns of 
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many contractors in relation to locating underground utilities is that third party utility locators 
sometimes perform a poor job of locating the utilities. Part of the problem is because third party 
locate companies traditionally have constant employee turnover. For example, in cases where a 
locate company did not perform well, the company typically loses the contract to another 
company. The replacement company often hires some of the same employees. If the training 
system has not improved, the new locate company usually will face the same performance issues. 
As a result, many contractors have had to purchase and train their employees to use more 
advanced locating equipment to supplement the One Call utility locates (Carpenter, 2003). 
Markings typically consist of spray paint, flags, chalk, or stakes. When considering the 
design of a proper marking system for a project, the most important factor is visibility. For 
example, a marker may be too short and get lost in overgrown vegetative areas. These markers 
may also then cause a tripping hazard on the work site (Landes, 2007). 
Once a marking system is in place, it needs to be maintained through the life of the 
project. The preservation of the utility marks is the responsibility of the contractor. When the 
marks are faded or destroyed, the contractor must re-notify the One Call Center (Thelen Reid 
Brown Raysman & Steiner LLP, 2006b; Landes, 2007). 
As indicated in the American Public Works Association (APWA) Color Code Chart for 
Marking Underground Utility Lines (Table 1), proposed locations/areas for borings, excavations, 
or other intrusive activities should be marked in white. Red is used for electric lines, yellow for 
gas and oil, orange for communications, green for sewer, and blue for water. 
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Table 1: APWA Color Code Chart (APWA, 2001) 
I I White - Proposed Excavation 
Pink - Temporary Survey Markings 
Red
 
Yellow
 
Orange - Communication, Alarm or Signal Lines, Cable or Conduit 
Blue - Potable Water 
Purple - Reclaimed Water, Irrigation and Slurry Lines 
Green - Sewer and Drain Lines 
Other recommended marking guidelines were adopted by the APWA in 2001. For example, if no 
conflict exists by a utility owner on an excavation site, it is recommended that a marking should 
be placed indicating at a minimum the initials of the underground facility owner (e.g. 
"NO/AT&T", or a circle with a "f" through it accompanies by the owners initials). A copy of 
APWA's Recommended Marking Guidelines for Underground Utilities is included in Appendix 
A (APWA, 200 I). After the lines have been marked, the field crew may begin intrusive 
activities; however, they must maintain specific distances from the marked lines. 
Every state requires a certain degree of precision when utility companies mark their 
utility lines. This degree of precision is reflected in safety/tolerance zone requirements 
prescribed in the One Call statutes. A safety/tolerance zone indicates the distance (usually in 
inches) on either side of the marking in which the contractor must assume the presence of a 
utility line. These safety zones typically range from 18 to 30 inches (Thelen Reid Brown 
Raysman & Steiner LLP, 2006a). 
Some states require that the contractor must determine the exact location of a utility line 
(both horizontally and vertically) with hand tools, prior to using mechanical equipment (Thelen 
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Reid Brown Raysman & Steiner LLP, 2006b). In-field clearance methodologies are used to 
physically uncover an underground utility location and are the surest method of determining the 
exact location of utilities (recognized as such by the Occupational Safety & health 
Administration (OSHA)) (Ortiz, 2005, Roe, n.d.). These in field clearance methodologies can be 
broken down into two categories. One involves direct contact to reveal a subsurface structure, 
and the other attempts to avoid direct contact with the subsurface structure. Direct contact, which 
is not a universally acceptable technique, typically involves proper hand-digging tools (e.g. hand 
augers, post-hole diggers, steel rods) and digging techniques as to not damage the utility line. 
Methods that avoid direct contact include vacuum excavating (a.k.a. potholing or "soft" 
excavating), air knifing, and water jetting (Griffin, 2001, AntiEntropics, 2005). 
Proper hand-digging tools and techniques, which should only be performed by 
experienced personnel, will help to protect both the workers and the utility. A blunt-nosed shovel 
is used to loosen the soil using a gentle prying action, whereas, a pickax or a pointed spade 
should never be used. The worker should dig at an angle, so the shovel will slide along the 
surface of the wire, conduit, or pipe, and never stab at the soil or stomp on the shovel with both 
feet. An alternate technique is to dig to the expected depth the utility line, but off to the side. A 
prying motion can then be used to break away the soil as the utility line is approached laterally. 
A regular shovel may be used to remove the soil from the excavated area (Antilintropics, 2005). 
Vacuum excavation (or potholing) typically consists of performing small excavations 
along the intended route where potential conflicts with underground utilities have been marked 
(Pollock, 2007). Vacuum excavation is typically performed in conjunction with air knifing or 
water jetting methodologies, usually depending on the subsurface conditions. Pressurized air or 
water (typically 90 to 100 pound-force per square inch gauge (psigj) is used to break, cut, or 
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loosen the underlying soil structure for subsequent vacuum removal. Air knifing is commonly 
used where the soils are sandy and soft, and water jetting is more commonly used in clayey and 
stiffer soils (AntiEntropics, 2005; Ortiz, 2005). 
There are several other factors that may influence the choice between air and water 
systems while performing vacuum excavation. Although water jetting systems are less expensive 
than air systems and effective in most soil conditions, the use of water jetting systems are limited 
by the nearby supply of water. Also, non-compressible water, when used at high pressure, has 
the potential to cut through cables, and soft or damaged pipes. The wet spoils produced by water 
jetting are sometimes more difficult to handle and dispose of than dry material produced by air 
knifing and are not suitable backfill material (Griffin, 2001; Hawk, 2001). The use of air (versus 
water) would also be more advantageous where environmental media samples are collected, as to 
not compromise the composition, characteristics or chemistry of the collected soil or 
groundwater samples (AntiEntropics, 2005). 
The vacuumed soils are stored in a collection tank. If the excavated material is 
appropriate backfill, some of the excavated material is deposited next to the hole and reused for 
backfilling purposes. Typical excavation depths do not exceed 6 feet. Following the completion 
of the identification of the utility conflict, the hole is then backfilled, compacted, and repaired 
with a temporary asphalt patch (Civil Engineering, 1993; Griffin, 2001; Pollock, 2007). 
Where the potential conflict is located beneath the pavement and the removal and 
replacement of asphalt and/or concrete is required, the repair to the pavement and excavation is 
often expensive and disruptive. Using conventional techniques, the pavement is often saw-cut 
and removed using jack-hammers and excavators. The new technique of "keyholing", involves 
coring an l8-inch diameter hole through the pavement (including asphalt and concrete). After 
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completion of the vacuum excavation, the hole is then backfilled/compacted and then the core 
that was originally cut from the pavement is reinserted back into the road surface with a special 
bonding compound that results in a permanent repair. Due to the resulting mechanical bond 
between the core and the surrounding pavement, the original performance capacity of the road is 
replaced and traffic can be restored within 30 minutes of core replacement (Pollock, 2007). 
The contractor is typically required to notify the One Call Center at least two to 10 
working days (depending on the state) prior to intrusive activities. However, not all utility 
companies respond within the statutorily prescribed time frame. In the event that a mismarked 
utility line is discovered, many states require that the One Call Center be re-notified. One Call 
statues dictate that a contractor may not proceed with intrusive activities until every utility 
company has marked their utility lines, regardless of how many notifications have been given 
(Thelen Reid Brown Raysman & Steiner LLP, 2006b). 
As previously noted, privately-owned facilities will typically not be located under the 
National One Call notification. These privately-owned facilities are typically utility lines that are 
located on private properties and are owned by private parties. These private utilities are 
underground lines or pipes that were not installed by the utility company and are those that were 
installed beyond the utility meter (typically located at the property line). For example, electric 
and water service lines that exist between the utility meter and a residence or commercial 
building are commonly owned by private parties and would not be located under the National 
One Call system. For this reason, a contractor who is working on private property would need to 
hire a private utility locator. Other examples of private utilities may include buried electric lines 
providing power to parking lot lights, lawn sprinkler piping, communication lines for satellite 
dishes, and in service lines from propane tanks (AntiEntropics, 2005). As previously noted by 
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Griffin (2003), because contractors that are members of the NULCA are more likely to have 
adopted the industry accepted locating standards and procedures into their employee training 
programs; it is therefore recommended that private utility locators that are locating utilities on 
your worksite also be members of the NULCA. 
Proper Excavation Practices 
Data collected in 2005 using the DIRT program indicated that 22.2 percent of the 
reported incidents were a result of insufficient excavation practices (Griffin, 2007b). Excavation 
represents any operation using non-mechanical or mechanical equipment or explosives used in 
the movement of earth, rock, or other material below existing grade and includes, without 
limitation to, augering, blasting, boring, digging, ditching, dredging, drilling, driving- in, 
grading, plowing- in, pulling- in, ripping, scraping, trenching, and tunneling (CGA, 2003). 
Proper excavation practices are those that can be used to reduce the possibility and/or 
severity of damage to underground facilities during the excavation process. In accordance with 
29 Code of Federal Regulations (CFR) 1926.651(b)(3), "When excavation operations approach 
the estimated location of underground installations, the exact location of the installations shall be 
determined by safe and acceptable means" (United States Department of Labor, 2007, p. 1). The 
Common Ground study of 1999 identified 28 best practices (as tabulated in Appendix B) used 
during excavation of, and around, underground facilities. These best practices were divided into 
four phases of the excavation project: Project Preparation, On-Site Preparation/Ground Breaking, 
On-going Excavation Procedures, and Project Restoration/Completion (USDOT, 1999). In 
addition, these best practices were updated in 2007 by the CGA (Version 4.0) (CGA, 2007c). As 
previously noted, these best practices were most recently updated in 2007 by the CGA (Version 
4.0) (CGA, 2007c). In Version 4.0, these 28 best practices remained unchanged and two 
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additional best practices (numbers 29 and 30) were added. As a note, some of these best practices 
are (to varying degrees) duplicates of some of previously discussed best practices included in the 
previous three key elements above (pre-planning and site investigative activities, effective use of 
the One Call system, and accurately locating and marking utilities in the field). 
Summary 
Every year, there are thousands upon thousands of incidents involving accidental strikes 
to underground utility lines that are unknowingly located in the vicinity of a work area. With the 
number of utility lines that are buried beneath the ground continually increasing, a contractors 
risk of striking a buried utility line while performing intrusive activities will also continue to 
increase. Because underground utility lines are often energized, pressurized, or contain 
hazardous substances, accidentally hitting ones of these utilities can cause substantial losses to 
people, equipment, and property. Therefore, it is critical that every company develop, implement, 
and manage an effective UUDPP that has the support and commitment of upper management. 
Based on a review of best practices developed by groups/industries that regularly perform 
intrusive activities, there are common key elements used in the successful development of an 
effective UUDPP. These common key elements include: I) pre-planning and site investigative 
activities; 2) effective use of the One Call system; 3) accurately locating and marking utilities in 
the field; and 4) proper excavation practices. 
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Chapter III: Methodology 
Introduction 
To minimize the potential for losses (to life, health, property, environment, or essential 
public services) resulting from accidental damage to underground utilities, Company XYZ 
employees commonly perform an underground utility clearance prior to initiating intrusive 
activities associated with investigative and remedial actions. However, the manner in which 
underground utility clearance activities are performed at Company XYZ is often inconsistent 
from project to project, resulting in an increased potential for striking an underground utility line. 
The purpose of this study is to develop a company-wide UUDPP for Company XYZ that will 
minimize the risk of inadvertently causing damage to underground utilities that may 
unknowingly be located in the vicinity of Company XYZ project areas. 
Subject Selection and Description 
Company XYZ was selected as the subject of this study. Company XYZ is an 
environmental/engineering consulting firm consisting of approximately 120 engineers, 
geologists, scientists, and logisticians. Company XYZ's Environmental Services Group often 
performs environmental cleanup activities at active and inactive DoD sites located throughout 
the United States. Cleanup activities at these sites typically require intrusive activities beneath 
the ground surface, such as drilling and excavation. 
The researcher is currently employed as a full-time Hydrogeologist/Project Manager at 
Company XYZ and has access to company files and professional contacts within the company. 
The selected individuals that were surveyed were chosen based on their role within the 
Environmental Services Group at Company XYZ. 
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Data Required 
Data required for this study included: 1) A compilation and assessment of existing 
underground utility clearance practices presently performed in-house by Company XYZ 
employees; 2) An evaluation of Company XYZ's underground utility damage history (accidents, 
losses, near misses, etc.) while using existing in-house practices; 3) An evaluation of current loss 
potential associated with intrusive activities (e.g. drilling, excavation, etc.) commonly performed 
at Company XYZ; and 4) A literature review of existing best practices utilized by similar 
industries performing intrusive activities. 
Data Collection Procedures 
Existing In-House Utility Clearance Practices 
Underground utility clearance practices presently performed at Company XYZ tend to 
vary from project to project because standardized procedures have not been developed or 
implemented on a company-wide basis. Typical underground utility clearance practices consist 
of both office and field activities that are performed prior to the initiation of intrusive activities. 
This study included a compilation and assessment of underground utility clearance practices 
presently performed by Company XYZ employees. Existing in-house underground utility 
damage prevention practices were ascertained through the collection and review of company­
wide and project-specific documents (both past and present), and the performance of a simple 
survey of select Company XYZ employees within the Environmental Services Group. Not only 
will this study attempt to compile and evaluate the types of underground utility clearance 
practices presently being performed, but also the frequency in which they are performed and 
their overall effectiveness in minimizing the company's risk. 
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Both paper and electronic copies of existing company-wide and project-specific 
documents were obtained for review. The researcher made verbal requests to the Company 
XYZ's Health and Safety Coordinator and Environmental Services Group Program Manager to 
obtain copies of and get permission to use these documents for the purpose of this study. A copy 
of the company-wide Safety and Health Program was obtained from Company XYZ's Health 
and Safety Coordinator. Project-specific documents included electronic copies of Work Plans, 
SSHPs, and Field Sampling Plans that were downloaded from Company XYZ's computer server. 
The researcher selected 15 project-specific documents to provide a broad overview of these 
documents (five of each project-specific document type: Work Plans, SSHPs, and Field 
Sampling Plans). 
These documents were randomly selected from the computer server with the intension of 
collecting a representative sample of project planning documents generated by Company XYZ. It 
was the intent of the researcher that the selected documents provided a broad overview of 
project-specific documents and included: 1) a variety of project types that are commonly 
performed at Company XYZ (e.g. assessment, remediation, etc.); 2) documents that were 
generated by a various project managers (both existing and previous); and 3) a broad range of 
operating years for Company XYZ. 
Each selected document was reviewed with the following objectives: 
1.	 Did the document make any reference to the performance of underground utility 
clearance activities (yes/no)? 
2.	 If the performance of underground utility clearance activities were referenced, did the 
document outline specific activities and procedures to be executed (yes/no)? 
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3.	 If specific underground utility clearance activities and procedures were outlined in the 
document, would the activities and procedures be effective in minimizing the risk of 
inadvertently striking an underground utility line (yes/no)? 
4.	 If the answer was "yes" question number three. Should these activities and 
procedures be retained for inclusion in the development of a company-wide UUDPP 
(yes/no)? 
5.	 If the answer was "yes" to question numbers three and four. Specify those 
recommended activities and procedures for retention in Company XYZ's UUDPP. 
The results (to the above questions) for each of the reviewed documents were recorded on 
a document review form included in Appendix C. For evaluation purposes, the results of the 
document review were summarized in tabular form (Table C.1) also included in Appendix C. 
Information regarding the type (assessment, remediation, etc.), year generated, and the project 
manager for the project is also summarized in Table C.I to help identify any trends and 
commonalities. To maintain confidentiality, each project and project manager was assigned a 
random number. 
The second instrument employed during this portion of the study was an employee 
survey that was designed by the researcher to further identify what underground utility damage 
prevention practices are commonly performed by Company XYZ employees and the frequency 
in which they are performed. Additionally, for the purpose of evaluating the company's Loss 
History (next portion of this methodology section), the survey attempted to gather further 
information concerning historical accidents, near misses, and losses that may not previously have 
been documented. The survey utilized was developed specifically for this study. 
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Engineers, geologists, and scientists within Company XYZ's Environmental Services 
Group were contacted to discuss the purpose of this study and the possibility of participating in 
the survey portion of the study. In general, those selected and surveyed employees consisted of 
all employees within Company XYZ's Environmental Services Group that would be tasked with 
the role of a Project Manager and/or Field Operations Leader (due to the relatively small size of 
the service group, employees often perform both roles). It is these individuals who are typically 
responsible for either performing or delegating the underground utility clearance activities for a 
project. Consent forms were provided via electronic mail to the eight selected individuals. If the 
individuals agreed to participate in the study, they completed the consent form and returned it via 
electronic mail to the researcher prior to initiation of the survey. A discussion of the methods 
used to analyze the document review and survey data is included at the end of this chapter. 
The survey was administered by the researcher on various dates in March and April 2008 
(specific dates are recorded on the completed survey forms included in Appendix D) and 
consisted of one-on-one telephone interviews with the subject employees. The survey questions 
consisted of a combination of closed and open ended questions. Closed ended questions received 
"yes" or "no" responses, while open ended questions provided free-form verbal responses. As 
presented on the blank survey form (Appendix D), a total of eight questions (some in multiple 
parts) were developed for the survey. 
Responses to the questions were recorded by the researcher on survey forms. A copy of 
the completed survey for each employee is included in Appendix D. For evaluation purposes, the 
results are summarized in tabular form (Table D.1) also included in Appendix D. 
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Loss History 
As a result of unintentional damage to an underground utility lines, potential losses (both 
direct and indirect) resulting from a utility line strike may not only cost hundreds of thousands of 
dollars in damages to property, equipment, and the environment, but also could result in death or 
severe harm to employees, subcontractors, and innocent bystanders. As part of this study, a 
compilation of all underground utility strikes (and near misses) incurred by Company XYZ was 
performed. By compiling the number of past incidents and near misses, this information was 
used to assist in the evaluation of the effectiveness of Company XYZ's existing in-house 
underground utility damage prevention practices. Where an analysis of the cause of the accident 
was conducted, the root cause of these accidents was also assembled and evaluated for trends and 
commonalities. 
The main instrument employed during this portion of the study consisted of the 
evaluation of existing data/information. As it relates to unintentional damage to underground 
utilities, the researcher gathered all available documents and information pertaining to Company 
XYZ's loss history. Accidents reports and OSHA 200/300 logs were obtained from Company 
XYZ's Health and Safety Coordinator. The reports and logs were reviewed by the researcher and 
the data was summarized on Table 2 of Chapter 4. In addition, question number eight of the 
above employee survey was also used to evaluate Company XYZ's loss history. 
Current Loss Potential 
Environmental cleanup activities performed by Company XYZ's Environmental Services 
Group often includes intrusive activities, which require various types of drilling and excavation 
beneath the ground surface. To assist in evaluation of Company XYZ's loss potential (as it 
relates to underground utility damage), the researcher attempted to review those Activity Hazard 
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Analysis (AHA) that have been generated for Company XYZ. An AHA is prepared for every 
major task that is conducted in the field by Company XYZ employees or their subcontractors. An 
AHA defines the activity being performed, the hazards posed, and recommended control 
measures required to perform the work safely. The purpose of this section and the review of 
Company XYZ AHAs is to compile a list of those activities that are typically performed by 
Company XYZ and would require the clearance of underground utilities. 
As noted above, the researcher reviewed various project-specific SSHPs to compile and 
evaluate those in-house underground utility damage prevention practices presently performed by 
Company XYZ. The documents selected provided a broad overview of typical projects and tasks 
that are performed by Company XYZ's Environmental Services Group. During this review, the 
researcher also reviewed those AHAs that were included in each SSHP to compile a list of those 
activities that would be considered an "intrusive activity" and would require the clearance of 
underground utilities. For the purposes of this study, an "intrusive activity" is any activity that is 
performed using mechanical equipment resulting in an intended disturbance of the ground 
surface. A list of those activities that are commonly performed by Company XYZ employees (or 
their subcontractors) and would require the clearance of underground utilities is included in 
Table E.! of Appendix E. This list will be included in the UUDPP and will be an indicator for 
when Company XYZ employees are required to perform underground utility clearance activities. 
Industry Best Practices 
As a necessity, many organizations and industries that perform intrusive activities have 
developed and implemented best practices that have been effective in the prevention of 
damaging underground utilities. As part of this study, the researcher performed a review of 
published literature containing best practices developed and utilized by other/similar industries. 
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Reviewed published literature was obtained from magazines and newspapers by 
searching the University of Wisconsin - Stout Indexes and Databases website. Indexes and 
Databases searched included: Cambridge Scientific, EBSCO Host, Emerald Library, Lexis 
Nexis, and Wilson Web. In addition, the researcher used the Dogpile and Google Scholar search 
engines to identify additional informational websites, organizations, and articles that may 
identify best practices for this study. Examples of key words and phrases that were used during 
the search included: Underground Utility Damage Prevention Plan, Underground Utility 
Incidents, Underground Utility Strikes, Excavation Protection Programs, Underground Utility 
Location, and Underground Utility Protection. 
Concurrent with the review ofpublished literature, the researcher compiled a list of best 
practices that have been developed by other industries. This list of best practices was cross 
referenced with those intrusive activities that are commonly performed by Company XYZ (Table 
E.l of Appendix E). Those best practices that were determined by the researcher to be effective 
in minimizing the potential hazards associated with those common intrusive activities performed 
by Company XYZ for inclusion in Company XYZ's UUDPP are summarized in Table F.l of 
Appendix F. 
Data Analysis 
The information obtained through the review of existing company data/information, 
performance of an employee survey, evaluation of current loss potential, and the review of 
published literature was evaluated based on the established goals of this study. Information 
collected from the review of company documents and the employee survey was analyzed based 
on trends, commonalities, comparisons, and contrast of information from the participants and 
best practices obtained from published literature. 
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Limitations 
Limitations of the study include: 
1.	 Company XYZ was founded in 1985 and has maintained limited safety records. 
2.	 A limited number of years of project-specific documents are maintained on Company 
XYZ's computer server and files. 
3.	 The information obtained from the employee survey was limited by the number of 
individuals presently employed in Company XYZ's Environmental Services Group. 
4.	 The results of the survey depended on the subjects' motivation, honesty, memory, and 
willingness to respond. 
36 
Chapter IV: Results 
Company XYZ is often contracted to conduct environmental cleanup activities at various 
federally-owned facilities located throughout the United States. As part of the various stages of 
cleanup at these sites, Company XYZ's employees often perform intrusive activities, which 
typically consist of drilling and/or excavation beneath the ground surface. 
To minimize the potential for losses (to life, health, property, environment, or essential 
public services) resulting from accidental damage to underground utilities, the identification and 
location of underground utilities is required prior to initiating intrusive activities in the project 
area. The underground utility clearance task is typically incorporated into the planning 
documents (i.e. Work Plans, Field Sampling Plans, and SSHPs) for each project. However, the 
process that outlines the necessary steps for clearing the underground utilities is usually vague 
and/or not specified in the project plans. Therefore, the manner in which underground utility 
clearance activities are performed at Company XYZ is often inconsistent from project to project, 
resulting in an increased potential for striking an underground utility line. The purpose of this 
study is to develop a company-wide UUDPP for Company XYZ that will minimize the risk of 
inadvertently causing damage to underground utilities that may unknowingly be located in the 
vicinity of Company XYZ project areas. The ultimate goal of the UUDPP is to verify the 
presence or absence of subsurface utilities in the project area to avoid causing damage to people, 
property, and the environment. 
The UUDPP was developed through a comprehensive evaluation of: 1) existing 
underground utility clearance practices presently performed in-house by Company XYZ 
employees, 2) Company XYZ's underground utility damage history (accidents, losses, near 
misses, etc.) while using existing in-house practices, 3) evaluation of current loss potential 
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associated with common intrusive activities (e.g. drilling, excavation, etc.) performed at 
Company XYZ, and 4) best practices developed and used by similar industries that commonly 
perform intrusive subsurface activities. 
Presentation ofCollected Data 
Existing In-House Utility Clearance Practices 
Existing in-house underground utility damage prevention practices were ascertained 
through the collection and review of available company-wide and project-specific documents 
(both past and present), and the performance of a simple survey of select Company XYZ 
employees. The researcher not only attempted to compile and evaluate the types of underground 
utility clearance practices presently being performed, but also to ascertain the frequency in which 
they are performed and their overall effectiveness in minimizing the company's risk. 
In addition to reviewing a copy of the company-wide Safety and Health Program, the 
researcher reviewed randomly selected Work Plans, SSHPs, and Field Sampling Plans to provide 
a representative sample of project-specific planning documents prepared by Company XYZ. The 
results of the document review are summarized in Table C.I and were recorded on the document 
review forms also included in Appendix C. 
The results ofthe document review indicate that Company XYZ's Health and Safety 
Program makes no reference to the performance of underground utility clearance activities. With 
a single exception, almost all of the project-specific Work Plans, SSHPs, and Field Sampling 
Plans make some reference to the performance of underground utility clearance activities. 
However, very few of these documents outline specific clearance activities and procedures. 
Of the documents reviewed, only two of the project-specific planning documents outlined 
specific clearance activities and procedures. These two documents were both prepared for a 
38 
recent (2007) remediation project. Of the specific clearance activities and procedures reviewed, 
the researcher determined the following activities should be retained for inclusion in the 
UUDPP: 
•	 Contact State One Call System; 
•	 Review available drawings for the presence and location of underground utility 
lines; 
•	 Use of hand tools in areas requiring excavation located near marked underground 
utilities; 
•	 Use oflocating equipment (e.g. electronic magnetic locator; transmitter and 
receiver locating equipment); 
•	 Obtain an excavation permit from the facility (typically applies to federally­
owned facilities); and 
•	 Document the completion of the utility clearance. 
In addition, eight engineers, geologists, and scientists within Company XYZ's 
Environmental Services Group were surveyed from March 26, 2008 to April 7, 2008, to further 
identify which underground utility damage prevention practices are commonly performed by 
Company XYZ employees and the frequency in which they are performed. A copy of the 
completed survey for each employee is included in Appendix D. In addition, the results are 
summarized in Table D.I of Appendix D. 
All surveyed employees indicated that underground utility clearance activities are always 
conducted for Company XYZ projects prior to the initiation of intrusive activities. With the 
exception of a single employee, the surveyed individuals indicated that project-specific 
documents (i.e. Work Plans, Field Sampling Plans, SSHPs) generated at Company XYZ require 
that utility clearance activities be conducted prior to the initiation of intrusive activities. 
Based on the employee survey, the following underground utility clearance activities are 
performed by Company XYZ employees and should be retained for inclusion in the UUDPP: 
•	 One Call Notification; 
•	 Site Walk; 
•	 Review of Drawings; 
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• Excavation or Dig Permit (as required for federal facilities); and 
• Private Utility Locating Service (use of detection equipment). 
Five of the employees surveyed indicated that a checklist or form (in the form of a site-
specific excavation/dig permit application required by some federal facilities) is currently 
utilized by Company XYZ, which documents that the utility clearance activities were performed 
for a project. None of these checklists or forms were observed in the project-specific planning 
documents during the document review portion of this study. Those surveyed employees who 
were not aware of a utility clearance checklist or form agreed that such a checklist or form would 
be useful to document that utility clearance were performed for a project. 
Finally, seven of the nine employees surveyed feel that the existing underground utility 
clearance practices presently performed in-house by Company XYZ employees are adequate in 
minimizing the risk of striking an underground utility line on a project. Underground utility 
clearance activities recommended by those surveyed employees who felt that the present 
clearance activities are inadequate included soft digging practices and a separate utility check of 
the area. 
Additionally, for the purpose of evaluating the company's loss history, the survey 
(Question #8) attempted to gather further information concerning historical accidents, near 
misses, and losses that may not previously have been documented. The results of this portion of 
the survey are discussed in the Loss History section. 
Loss History 
Company XYZ's underground utility damage history (accidents, losses, near misses, etc.) 
while using existing in-house practices was evaluated through the review of existing 
data/information. The researcher attempted to gather existing information identifying all 
underground utility strikes (and near misses) incurred by Company XYZ. Specifically, available 
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accidents reports and OSHA 200/300 logs were obtained and reviewed. Where an analysis of the 
cause of the incident was conducted, the root cause was assembled and evaluated for trends and 
commonalities. The loss history data is summarized in Table 2. 
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Table 2· Summary of Company XYZ Incident Reports/OSHA Logs 
Accident Report or Incident Pertaining to OSHA Z~I300~Wln:)s~ 
Year Unde"2roun~Utilities Underground Utilit' 
... Yesl 1< Details ';:Sl DetailsNo o .•.•. 
1985 NA NA -­
1986 NA NA -­
1987 NA NA 
-­
1988 NA NA -­
1989 NA NA -­
1990 NA NA -­
1991 NA NA -­
1992 NA NA -­
1993 NA NA 
-­
1994 NA NA -­
1995 NA NA -­
1996 NA NA 
-­
1997 NA NA -­
1998 NA NA -­
1999 No NA -­
2000 No NA -­
2001 No NA -­
2002 No NA -­
2003 No No -­
2004 No No -­
2005 No No -­
2006 No No 
-­
Yes On May 25, 2007, contacted a water No -­
line (8 feet below grade) with a Direct 
Push rig. The water utility was not a 
member of State One Call. 
Root Cause(s): 
• Water line was not marked by the 2007 Property Manager. 
• Property Manager checked drawings 
and "cleared" the location prior to 
direct push sampling. 
• A survey using field locating 
equipment was not conducted. 
2008 No No 
-­
Notes: 
NA = Not Available 
Based on a review of available incident reports and OSHA 200/300 logs, only a single 
incident regarding damage to underground utilities has been documented for Company XYZ, As 
presented in Table 2, this incident was documented on Company XYZ's incident report and was 
not defined as a recordable incident (according to OSHA 29 CFR 1904) because no injuries or 
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illness were associated with the incident. According to the incident report, on May 25, 2007, 
Company XYZ's subcontractor contacted a water line at approximately 8 feet below grade while 
performing soil sampling with a direct push sampling rig. The private water utility was not a 
member of the State One Call system, which was notified by the subcontractor prior to initiating 
the intrusive activities. According to the incident report, the root causes were as follows: 1) water 
line was not marked by the property manager, 2) property manager checked drawings and 
"cleared" the location prior to direct push sampling activities, and 3) a survey using field locating 
equipment was not performed. 
In addition, question number eight of the employee survey (Table D.1) was also used to 
evaluate Company XYZ's loss history. Based on the results to Question #8 of the survey, none of 
surveyed employees have worked on or managed a project where underground utilities were 
unintentionally damaged or had a near miss regarding underground utilities. 
Current Loss Potential 
Company XYZ's loss potential (as it relates to underground utilities) is most often 
associated with intrusive activities that are commonly performed by it's employees or 
subcontractors. To assist in evaluation of Company XYZ's loss potential, the researcher 
reviewed existing AHAs that have been previously generated by Company XYZ for every major 
task that is commonly performed by their employees or subcontractors. An AHA defines the 
activity to be performed, the hazards posed, and recommended control measures required to 
perform the work safely. Through the review of the AHAs, a list of those activities that would be 
considered an "intrusive activity" are included in Table E.1 of Appendix E. These activities are 
placing Company XYZ at the highest risk of striking an underground utility line and would 
require the employee (or their subcontractor) to perform the clearance of underground utilities. 
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Those activities that would be defined as "intrusive" and would require clearance 
activities were divided into two groups based on the stage of cleanup that the activity is 
commonly performed. The two groups include: 1) Assessment/Investigative, and 2) 
Remediation. In general, the majority of the activities are associated with the drilling and/or 
excavation beneath the subsurface using mechanical means. The potential hazards associated 
with drilling and excavation techniques include contact of the underground utilities with 
downhole drill/direct push equipment and mechanical earth moving equipment. Exceptions 
include the coring, sawing, and removal of concrete, where the potential hazards include 
contacting utilities located within or immediately below the concrete. 
Table E.1 ofAppendix E should serve as a reference list in the UUDPP and be used by 
those employees who are unsure if their work activity requires that they perform an underground 
utility clearance. 
Industry Best Practices 
Best practices performed by other industries conducting similar intrusive activities in 
connection with preventing damage to underground utilities were reviewed from published 
literature obtained during this study (Chapter II: Literature Review). The literature review 
indicated that most contain common key elements that are necessary in the development of an 
effective UUDPP. Some of the most common key elements include: 1) pre-planning and site 
investigative activities; 2) effective use of the One Call system; 3) accurately locating and 
marking utilities in the field; and 4) proper excavation practices. 
These existing best practices and key elements were compiled by the researcher and then 
evaluated to determine which practices would be effective in minimizing the potential hazards 
associated with those common intrusive activities performed by Company XYZ (Table E.1 of 
44 
Appendix E) and included in Company XYZ's UUDPP. Those best practices that were retained 
for inclusion in Company XYZ's UUDPP are included in Table F.l of Appendix F and are 
discussed in further detail below in Company XYZ's UUDPP. 
Discussion 
With each passing year, the number of miles of utility lines buried beneath the ground 
continually increases. Consequently, for those companies that perform intrusive activities, the 
risk of striking one of these lines also continues to increase. Because underground utility lines 
are often energized. pressurized, or contain hazardous substances, accidentally hitting ones of 
these utilities not only can cost thousands (or even millions) of dollars in property and 
environmental losses, but also could result in severe injury or even death to workers and innocent 
bystanders. Therefore, it is imperative that those companies that perform intrusive activities, 
develop, implement, and manage preventative practices that are effective in minimizing the risk 
of inadvertently causing damage to underground utility lines. 
The results of this study revealed that although Company XYZ regularly performs 
underground utility damage prevention practices, the lack of a company-wide damage prevention 
program has lead to inconsistencies regarding manner in which these practices are performed. 
Each project performed by Company XYZ contains planning documents which outline the 
objectives of the project, tasks to be performed, and the procedures to be followed to 
successfully complete these tasks. A review of these planning documents, which are written by 
various individuals within the company, indicated that although most make some reference to 
requiring underground utility clearance activities, very few ofthem outline specific clearance 
activities and procedures. 
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It is the opinion of the researcher that the majority of the reviewed planning documents 
prepared by Company XYZ would be ineffective in minimizing Company XYZ's risk of 
inadvertently striking an underground utility line. The failure of these planning documents to 
outline and specify the necessary activities and procedures to clear underground utilities is the 
likely cause for the inconsistency in which the utility clearance is performed from project to 
project. 
Much to the surprise of the researcher, six of the nine employees surveyed indicated that 
the utility clearance activities and procedures are clearly outlined in the project-specific planning 
documents. These results are contradictory to the results of the document review. 
Although Company XYZ regularly performs a variety of intrusive activities as a part of 
their projects, a review of available information regarding their loss history indicates that 
Company XYZ has recorded only a single incident and incurred no substantial losses as it relates 
to underground utility line damage. This information may at first indicate to the reader that 
Company XYZ's existing in-house damage prevention practices are adequate in minimizing the 
company's risk of striking an underground utility line. However, as an employee of Company 
XYZ for more than five years, it is the opinion of the researcher that Company XYZ has been 
very fortunate to not have incurred more frequent and severe losses. It is this concern that 
instigated the development of this UUDPP for Company XYZ. 
CompanyXYZ UUDPP ~,r, 
The purpose of this company-wide UUDPP is to outline those practices and procedures 
that must be performed prior to the initiation of intrusive activities by Company XYZ (or their 
subcontractors). An "intrusive activity" may be defined is any activity that is performed using 
mechanical equipment resulting in an intended disturbance of the ground surface. A list of those 
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activities that would be considered an "intrusive activity", are commonly performed by 
Company XYZ, and would require the clearance of underground utilities is presented in Table 
E.l of Appendix E. Examples of intrusive activities commonly performed by Company XYZ are 
also presented in Figure 1. 
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Direct Push Sampling est Pit Installation 
Figure 1: Photographs of Common Intrusive Activities Performed by Company XYZ 
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These intrusive activities are placing Company XYZ at the highest risk of striking an 
underground utility line that may unknowingly be located in the vicinity of Company XYZ 
project areas. It must be noted that Table E.l of Appendix E is not an all inclusive list, and if 
there is any question as to whether a proposed activity is categorized as an "intrusive activity", 
the employee should contact Company XYZ's Health and Safety Coordinator. 
The goal of this UUDPP is to verify the presence or absence of subsurface utilities in the 
project area prior to the initiation of intrusive activities to avoid causing damage to people, 
property, and the environment. Based on a review of best practices developed by 
groups/industries that regularly perform intrusive activities, there are common key elements used 
in the successful development of an effective UUDPP. These common key elements include: 1) 
pre-planning and site investigative activities; 2) effective use of the One Call system; 3) 
accurately locating and marking utilities in the field; and 4) proper excavation practices. These 
existing best practices and key elements were compiled and then evaluated to determine which 
practices would be effective in minimizing the potential hazards associated with those common 
intrusive activities performed by Company XYZ (Table E.l) and included in Company XYZ's 
UUDPP. Those best practices that were retained for inclusion in this UUDPP are included in 
Table F.l of Appendix F and discussed in the sections below. In addition, a copy of the 
Underground Utility Clearance Form/Checklist that has been prepared for inclusion in this 
UUDPP is included as Appendix G. A copy of the completed Underground Utility Clearance 
Form/Checklist for each project should be maintained in the company files. 
Pre-Planning and Site Investigative Activities 
Planning plays an important role the identification of site hazards and should be the first 
step in the damage prevention process. As part of this process, project-specific planning 
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documents (i.e. Work Plans, SSHPs, and Field Sampling Plans) are prepared. These project-
specific planning documents should include safety provisions for the prevention of damage to 
underground utilities. 
Drawings included in the planning documents should depict the actual locations of all 
existing, abandoned, and out-of-service utilities within the project area. Proper due diligence 
must be exercised in an effort to determine the locations of these underground utility lines. As a 
demonstration of due care, the employee's efforts should include a review of all reasonably 
attainable drawings and records pertaining to the project area. Drawings and records to be 
reviewed may include, but not necessarily limited to: 
• Civil/utility drawings; 
• Historic site information (maps, photos, files); 
• Site as-built drawings; 
• Plats, which include utility easements; 
• Historic plot plans; 
• Previous site investigations; 
• Fire insurance plans; 
• Proposed utility plans; and 
• Elevations and coordinates maps. 
Not all, or even some ofthese records will be available for every project; however, accurate and 
detailed notes and documentation should maintained in the project file that demonstrates that 
proper due diligence was performed. Although the accuracy ofmany of the aforementioned 
drawings/plans may be questionable, the value of the information that may be obtained by 
reviewing these records cannot be disregarded. 
As part ofthe pre-planning process, the State One Call Center should also be notified. 
Following the marking of the utilities in the field by the facility owner/operator, the marked 
locations of the utilities in the project area may be incorporated into the planning 
documents/drawings. Additional methods of gathering underground utility information may 
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include contacting persons who are familiar with the property and the layout of the site utilities. 
Such individuals may include past/present property owners, property managers, and facility 
engineers. 
As part of the pre-planning phase, site investigative activities should also be conducted. 
Site activities include a walk around of the project area. During the site walk, the area(s) 
proposed for intrusive activities should be identified ("white lining" activities may also be 
performed at this time). Aboveground indicators ofunderground utilities should also be noted 
during the site walk. Aboveground indicators may include (but not limited to) the following: 
• permanent signs or markers; 
• manhole covers; 
• valve boxes; 
• vent pipes; 
• pad mounted devices; 
• riser poles; 
• power and communication pedestals; and 
• valve covers. 
Subsequent utility investigation activities, such as a manhole investigation (i.e. lifting manhole 
covers), may be performed to identify the direction and proximity of the utility lines in relation 
to the project area (AntiEntropics, 2005). 
The site walk should also be used to identify potential critical areas for the project. 
Critical areas are those areas within 10 feet of a subsurface structure (e.g. underground storage 
tank, utility line) or high pressure pipeline, which if accidentally damaged due to intrusive 
activities could result in death, injuries, damaged equipment/property, or a disruption of utility 
services. Critical areas should be twice reviewed prior to intrusive activities (AntiEntropics, 
2005). 
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Effective Use ofthe One Call system 
The One Call notification system is used to inform the underground facility 
owners/operators of intended intrusive activities. The One Call Center serves as the 
communication network and acts as the point of contact between the excavator and the 
underground facility operators. 
By dialing "811", the caller is automatically connected to the nearest local One Call 
Center (e.g. Miss Utility of Virginia, Gopher State One Call for Minnesota, Wisconsin State One 
Call, etc.). A copy of the National One Call Directory is included in Appendix G and provides 
the contact numbers of the One Call Centers by state. The One Call Center must be notified at 
least two to 10 working days (depending on the state) prior to the initiation of intrusive activities. 
Access to the One Call Centers is available 24 hours per day and seven days per week. 
In order to process the One Call notification, the caller provides the following 
information, at a minimum, to the State One Call Center operator (CGA, 2007c): 
• Caller's name and phone number; 
• Company's name, address and phone numbers; 
• Where is the work being conducted; 
• Start date and time of the excavation; and 
• Description of the activity. 
More detailed information (e.g. Latitude/Longitude, highway mile markers, subdivision and lot 
number, etc.) may be required to help determine the specific location of the excavation (CGA, 
2007c). Prior to working in a particular state, the state's One Call statutes should be reviewed to 
identify necessary required information. 
A reference ticket number is issued from the One Call Center, which verifies the caller 
has notified the underground facility operators. In most states, the locate ticket number is only 
active for 10 to 30 calendar days (review particular state's statutes for active period). If the 
52 
project extends beyond the active period, the One Call Center must be re-notified to extend the 
active period before it expires. In addition, those utility owners/operators that are to be notified 
under the referenced ticket number should be recorded by the caller. This list will later be used to 
identify those utility owners/operators that have issued positive responses by marking and which 
ones have cleared the area. 
Please note that not all utility owners/operators are members of the One Call system. All 
non-member utilities should be contacted separately (see next section for discussion of privately­
owned facilities). 
Accurately Locating and Marking Utilities in the Field 
Privately-owned facilities are typically not located under the One Call notification. These 
private utilities are underground lines or pipes that were not installed by the utility company and 
are those that were installed beyond the utility meter. Examples of private utilities may include 
buried electric lines providing power to parking lot lights, lawn sprinkler piping, communication 
lines for satellite dishes, and in service lines from propane tanks. For this reason, it is often 
necessary to hire a private utility locator. It is recommended that private utility locators that are 
hired to locate utilities on Company XYZ worksites be members of the NULCA. Private utility 
locators that are members of the NULCA are more likely to have adopted the industry accepted 
locating standards and procedures. 
Markings typically consist of spray paint, flags, chalk, or stakes and should be marked in 
accordance with the APWA Color Code Chart for Marking Underground Utility Lines (Table 1). 
Proposed locations/areas for borings, excavations, or other intrusive activities should be marked 
in white (often referred to as "white lining"). Other recommended marking guidelines were 
adopted by the APWA in 2001 (Appendix A). Once the marking system is in place, it must be 
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maintained through the life of the project. The preservation of the utility marks at the property is 
the responsibility of Company XYZ employees (or their subcontractors). When the marks are 
faded or destroyed, the One Call Center must be re-notified (Thelen Reid Brown Raysman & 
Steiner LLP, 2006b; Landes, 2007). 
For those marked utilities on the property, a safetyltolerance zone is typically used to 
indicate the distance (usually in inches) on either side of the marking in which the employee 
must assume the presence of a utility line. These safety/tolerance zones typically range from 18 
to 30 inches (Thelen Reid Brown Raysman & Steiner LLP, 2006b). 
In some instances, the exact location of a utility line (both horizontally and vertically) 
must be determined prior to the initiation of intrusive activities. In-field clearance methodologies 
may be broken down into two categories: 
• Direct contact with the subsurface structures; and 
• Avoiding direct contact with the subsurface structures. 
Direct contact typically involves the use of proper hand-digging tools (e.g. hand augers, post­
hole diggers, steel rods) and digging techniques as to not damage the utility line. The use of 
hand-digging tools to identify the location of a utility line should only be performed by 
experienced personnel. Methods that avoid direct contact with the utility line often includes 
vacuum excavating (a.k.a, potholing or "soft" excavating), air knifing, and water jetting. 
Proper Excavation Practices 
Proper excavation practices are those that can be used to reduce the possibility and/or 
severity of damage to underground facilities during the excavation process. For the purposes of 
this UUDPP, "excavation" should include any intrusive activities performed by Company XYZ 
that will disturb the ground surface using mechanical means. This will include those activities 
presented in Table Eol of Appendix Eo 
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As previously indicated, the contractor is typically required to notify the One Call Center 
at least two to 10 working days prior to intrusive activities. An on-site pre-excavation meeting 
between Company XYZ field representatives, the utility owners/operators, and locators (where 
applicable) is recommended on large projects or that are located near critical or high priority 
facilities (e.g. high-pressure gas, high voltage electric, fiber optic communication, and major 
pipe or water lines). 
It should be noted that not all utility owners/operators may respond to the One Call 
notification within the statutorily prescribed time frame. In the event that a mismarked utility line 
is discovered, many states require that the One Call Center be re-notified. One Call statues 
dictate that a contractor may not proceed with intrusive activities until every utility 
owner/operator has marked their utility lines, regardless of how many notifications have been 
given. However, at the end of two working days, unless otherwise specified in state/provincial 
law, the contractor may proceed if due care is exercised. 
Prior to the initiation of intrusive activities at the site, the actual placement of all utility 
markings should be documented in the field using pictures, videos, or sketches. For subsequent 
reference purposes, this documentation should include the actual distances between the utilities 
markings to nearby fixed objects. The locations of all known underground utility lines should be 
reviewed with all on-site personnel prior to starting the intrusive activities. 
The One Call reference ticket number should be maintained at the work site throughout 
the project by site personnel. In the event that a utility owner/operator stops at the site, the 
reference ticket number may be used to verify that Company XYZ (or its subcontractors) has 
notified the underground facility owners/operators via the One Call system. In addition, the 
names and phone numbers of utility owners/operators contacts should also be maintained on-site. 
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During intrusive activities, Company XYZ and their subcontractors should use 
reasonable care to avoid damaging underground utility lines. Due care should include, but not be 
limited to: 
• The use of an excavation observer to assist the equipment operator when 
operating mechanical equipment around known underground utilities. 
• Support and protect exposed underground utilities from damage. 
• Protecting all underground utilities from damage when backfilling an excavation. 
Additional best practices that may be used during excavation of, and around, 
underground facilities are included in Appendix B. 
Summary L, J , 
Although to date, no severe losses have been incurred by Company XYZ as a result of 
unintentional damage to an underground utility line and the use of existing in-house damage 
prevention practices, the lack of a company-wide UUDPP is placing Company XYZ at risk of 
incurring substantial losses. Potential losses (both direct and indirect) resulting from a utility line 
strike may not only cost hundreds of thousands of dollars in damages to property, equipment, 
and the environment, but also could result in death or severe harm to employees, subcontractors, 
and innocent bystanders. Based on an evaluation of existing in-house preventative practices 
performed by Company XYZ, its loss history, common intrusive activities performed by 
Company XYZ, and a review of best practices performed by similar industries performing 
intrusive activities, the researcher has developed this UUDPP that will be effective in minimizing 
future risk of inadvertently causing damage to underground utility lines. In order for this UUDPP 
to be successful on a company-wide basis, it is imperative that the implementation and 
management of this UUDPP have the continued support and commitment of upper management. 
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Chapter V: Conclusions and Recommendations 
The purpose of this study was to develop a company-wide UUDPP for Company XYZ to 
minimize their risk of inadvertently causing damage to underground utilities while performing 
intrusive activities. The ultimate goal of the UUDPP is to verify the presence or absence of 
subsurface utilities in project areas to avoid causing damage to people, property, and the 
environment. The UUDPP was developed through a comprehensive evaluation of: 1) existing 
practices presently performed in-house by Company XYZ employees, 2) losses and near misses 
incurred/occurred using existing in-house practices, 3) evaluation of present loss potential using 
existing in-house practices, and 4) best practices adopted by similar companies that commonly 
perform intrusive subsurface activities. 
,s.Conclusions 
Through the review of information gathered during this study, the following significant 
points were identified as they relate the need and development of an UUDPP for Company XYZ: 
•	 Company XYZ regularly performs underground utility damage prevention practices prior 
to the initiation of intrusive activities. However, the manner in which (and extent to 
which) they are performed varies from project to project due to the lack of a company­
wide damage prevention program. 
•	 The majority of project-specific planning documents prepared by Company XYZ require 
their employees (or subcontractors) to perform underground utility clearance activities 
prior to the initiation of intrusive activities. However, very few of these documents 
outline specific clearance activities and procedures that must be performed, therefore, 
increasing Company XYZ's risk of inadvertently striking an underground utility line. 
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•	 Although to date, no severe losses have been incurred by Company XYZ as a result of 
unintentional damage to an underground utility line and the use of existing in-house 
damage prevention practices, the lack of a company-wide UUDPP is placing Company 
XYZ at risk of incurring more frequent and substantial losses. 
•	 A review of best practices performed by similar industries in connection with preventing 
damage to underground utilities indicated that most contain common key elements that 
are necessary in the development of an effective UUDPP: 1) pre-planning and site 
investigative activities; 2) effective use of the One Call system; 3) accurately locating and 
marking utilities in the field; and 4) proper excavation practices. 
•	 Through a review of those common intrusive activities performed by Company XYZ, 
those best practices that were determined by the researcher to be most effective in 
minimizing the potential of causing damage to an underground utility line were 
incorporated into a UUDPP developed for Company XYZ. 
Recommendations 
It is recommended that the UUDPP developed in Chapter 4, and its accompanying 
form/checklist for documentation purposes, should be incorporated into Company XYZ's 
Corporate Safety and Health Program. The practices and procedures outlined in the UUDPP 
should also be included in future project-specific planning documents (i.e. Work Plans, Field 
Sampling Plans, and Site Safety and Health Plans) where intrusive activities are proposed. 
Areas ofFurther Research 
In December 2006, Congress passed a law requiring all contractors or individuals who 
knowingly damage an underground natural gas pipeline to immediately call 911. This law 
originated from an accident that occurred in 2005, where a home was destroyed and an 18 year 
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old boy was critically injured when a contractor knowingly hit an underground pipeline while 
installing a high speed internet line in a resident's front yard. The contractor did not contact 
emergency responders and as a result, the nearby residents were not alerted to the leaking gas 
line (Sherman, 2006). 
With the passing of this 2006 law and the extreme potential hazards (e.g. high pressure 
gas, high voltage electric, hazardous materials) associated with underground utilities, it is 
recommended that Company XYZ develop and implement an emergency action plan in the event 
that Company XYZ (or one of their subcontractors) unintentionally strikes an underground utility 
line. Not only should this action plan require the employee to immediately call 911, but should 
include additional response actions to mitigate Company XYZ's direct and indirect losses as a 
result of an underground utility line strike. 
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Appendix A: Recommended Marking Guidelines for Underground Utilities 
The APWA Marking Recommendations Committee (APWA, 2001) 
The APWA Marking Recommendations Committee was organized and operated under 
guidelines similar to those used by the Common Ground: Best Practices committees. 
•	 Anyone on the committee could propose or recommend existing marking practices. 
•	 Only those practices receiving a consensus of all committee members were included in 
the final recommendations. 
•	 The committee felt that the original name for the committee: "APWA Marking Standards 
Committee" be changed to the "APWA Marking Recommendations Committee", this 
change was agreed to by all committee members. Henceforth, all proposals from the 
committee will be referred to as recommendations versus standards. 
I.	 "Utility lines will be indicated by markings using current APWA color codes. Markings 
should be 18"-24" in length and 2" in width." 
2.	 "The owner of a facility should be indicated by initials or by name in letters 6" high at 
the beginning and end of the locate. On long locates the facility owner should be 
indicated every 100'." 
3.	 "When known, the total number of lines within the ground will be indicated." The 
number of lines indicated should be based on the physical lines "that you could place your 
hands on". Multiple cables twisted together to form a single facility, as in the case of electric 
lines, would be considered one cable for locate purposes. 
4.	 "If a facility is known to be present but the total number of lines for a facility cannot be 
determined a corridor marker may be used. The corridor marker should indicate the 
approximate width of the facility." A marking resembling the letter "H" lying on its side 
will indicate the corridor marker. 
5.	 "When known, the size of the line being located will be indicated. Line size will indicate 
the outside diameter of the pipe or structure. The oversized utility marking should 
indicate the approximate size of pipe or structure." A mark resembling the letter "H" 
lying on its side, bisected by line extending along its length will indicate the oversized utility 
marking. The committee discussions centered on indicating sizes of single physical structures 
such as gas lines, sewer lines, water lines, and storm drains. 
6.	 "Duct structures, whether a single duct or multiple ducts, will be indicated by duct 
symbol indicating the approximate width of the duct structure." The duct marker will be 
indicated by a marking resembling a diamond bracketed by two parallel lines. The committee 
did not state whether indicating size should extend to indicating size of duct structures 
(telecommunications, electric) or indicating pair count for telephone lines. 
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7.	 "When known, the pressure of a gas facility will be indicated." Gas pressure will be 
indicated as either low pressure, intermediate high pressure or high pressure. The committee 
did not determine whether gas pressure would be indicated in instances of high pressure only 
or for all pressures. The committee did not determine whether the type of pipe should be 
indicated (plastic, steel, cast iron, etc.). 
8.	 "When known, termination points, dead ends and stub outs should be indicated." The 
committee reviewed NULCA's recommendation, which resembles the letter "T" with drop 
downs. 
9.	 "When there is a strong likelihood that marks may be destroyed offsets should be 
used." Offsets are indicated on a permanent surface and are placed parallel to the running 
line of the facility. The offset should indicate the distance from the offset to the facility and 
should identify the facility owner and if necessary size of the facility. 
The following issues were discussed but either a consensus could not be reached or further 
discussion was considered necessary: 
1.	 How does a locator indicate that access could not gained to a yard or location and the locate 
request could not be completed. This is usually due to locked fences, dogs or other physical 
obstructions. The committee felt that a marking standard for this issue would not be 
developed. Suggestions that would be acceptable included the use of door hangers (indicating 
that the locator needed access to the property) and/or telephone calls to the requestor. 
2.	 How and when do we indicate the presence of buried, abandoned facilities? Excavators felt 
that the utilities should indicate ALL facilities in the ground regardless of status. Utility 
records often do not indicate the presence of abandoned facilities. Access may not be 
available to abandoned facilities or those facilities may not be capable of being located. An 
additional issue is whether the abandoned facility should be identified as abandoned. 
3.	 How to indicate the presence of electronic markers (EM's). 
4.	 How to indicate the presence of buried splices, valves and manholes. 
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un
d 
fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r. 
7.
 
O
ne
-C
al
l A
cc
es
s 
(24
x7
). 
Th
e 
ex
ca
v
at
or
 h
as
 a
cc
es
s 
to
 a
 o
n
e-
ca
ll 
ce
n
te
r 
24
 h
ou
rs
 p
er
 
da
y,
 7
 d
ay
s 
a 
w
ee
k.
 
U
til
iti
es
 se
rv
ic
e 
th
e 
pu
bl
ic
 n
ee
ds
 2
4x
7 
an
d 
th
us
 s
ho
ul
d 
be
 p
ro
te
ct
ed
 
th
e 
sa
m
e 
am
o
u
n
t 
o
f t
im
e.
 C
er
ta
in
 c
o
n
di
tio
ns
 e
x
ist
 w
hi
ch
 r
eq
ui
re
s 
e
x
c
a
v
a
to
rs
 to
 w
o
rk
 d
ur
in
g 
o
ff-
ho
ur
s. 
8.
 
Po
sit
iv
e 
R
es
po
ns
e.
 
Th
e 
ex
ca
v
at
or
 is
 n
o
tif
ie
d 
by
 th
e 
u
n
de
rg
ro
un
d 
fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r o
f t
he
 to
le
ra
nc
e 
zo
n
e 
o
f t
he
 u
n
de
rg
ro
un
d 
fa
ci
lit
y 
by
 m
ar
ki
ng
, f
la
gg
in
g,
 o
r 
o
th
er
 a
cc
ep
ta
bl
e 
m
et
ho
ds
 
at
 th
e 
w
o
rk
 s
ite
, o
r 
is 
n
o
tif
ie
d 
th
at
 a
 n
o
 c
o
n
fli
ct
 si
tu
at
io
n 
ex
ist
s. 
Th
is 
ta
ke
s 
pl
ac
e 
af
te
r 
n
o
tif
ic
at
io
n 
fro
m
 th
e 
o
n
e-
ca
ll 
ce
n
te
r 
to
 th
e 
u
n
de
rg
ro
un
d 
fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r a
n
d 
w
ith
in
 th
e 
tim
e 
sp
ec
ifi
ed
 b
y 
st
at
e/
pr
ov
in
ci
al
 la
w
. 
Po
si
tiv
e 
re
sp
on
se
 is
 a
 te
rm
 u
se
d 
to
 d
es
cr
ib
e 
th
e 
tw
o 
ty
pe
s 
o
f a
ct
io
n 
to
 
be
 ta
ke
n 
by
 a
 fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r a
fte
r 
it 
ha
s 
re
ce
iv
ed
 n
o
tif
ic
at
io
n 
o
f i
nt
en
t t
o 
ex
ca
v
at
e.
 T
he
 fa
ci
lit
y 
o
w
n
e
r/o
pe
ra
to
r i
s r
eq
ui
re
d 
to
 I
) 
m
ar
k 
its
 u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s 
w
ith
 s
ta
ke
s, 
pa
in
t o
r 
fla
gs
 o
r 
2) 
n
o
tif
y 
th
e 
e
x
c
a
v
a
to
r 
th
at
 th
e 
fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r h
as
 n
o
 u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s 
in
 th
e 
ar
ea
 o
f e
x
ca
v
at
io
n 
(ar
ea
 is
 "c
le
ar
"),
 T
hi
s 
n
o
tif
ic
at
io
n 
by
 th
e 
fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r t
o 
th
e 
e
x
c
a
v
a
to
r 
m
ay
 b
e 
pr
ov
id
ed
 in
 
an
y 
re
as
o
n
ab
le
 m
an
n
er
 i
nc
lu
di
ng
, b
ut
 n
o
t 
lim
ite
d 
to
: 
fa
ce
-to
-f
ac
e 
co
m
m
u
n
ic
at
io
ns
; p
ho
ne
 o
r 
ph
on
e 
m
es
sa
ge
, f
ac
sim
ile
 o
r 
o
th
er
 
el
ec
tro
ni
c 
m
ea
n
s;
 p
os
tin
g 
at
 t
he
 e
x
ca
v
at
io
n 
o
f d
em
ol
iti
on
 a
re
a;
 o
r 
m
a
rk
in
g 
th
e 
ex
ca
v
at
io
n 
o
r 
de
m
ol
iti
on
 a
re
a.
 
Th
is 
pr
oc
es
s 
al
lo
w
s 
th
e 
ex
ca
v
at
or
 to
 b
eg
in
 w
o
rk
 o
n
 t
im
e 
o
r 
in
 a
 
tim
el
y 
m
an
n
er
. 
W
he
n 
th
e 
ex
ca
v
at
or
 m
ak
es
 th
e 
re
qu
es
t t
o 
th
e 
o
n
e-
ca
ll 
ce
n
te
r,
 h
e/
sh
e 
is 
to
ld
 w
hi
ch
 fa
ci
lit
y 
o
w
n
er
s/
op
er
at
or
s w
ill
 b
e 
n
o
tif
ie
d.
 
Th
e 
e
x
c
a
v
a
to
r 
lo
gs
 th
es
e 
fa
ci
lit
ie
s 
o
n
 h
is
/h
er
 jo
b s
he
et
 s
o
 th
at
 h
e/
sh
e 
ca
n
 i
de
nt
ify
 w
hi
ch
 f
ac
ili
ty
 o
w
n
er
s 
o
pe
ra
to
rs
 h
av
e 
re
sp
on
de
d 
by
 
m
a
rk
in
g 
an
d 
w
hi
ch
 o
n
es
 h
av
e 
cl
ea
re
d 
th
e 
ar
ea
. 
B.
 
O
n-
Si
te
 P
re
pa
ra
tio
n/
G
ro
un
d 
B
re
ak
in
g 
(P
ha
se
 2)
 
Fa
ci
lit
y 
If
 th
e 
fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r f
ai
ls 
to
 r
es
po
nd
 to
 th
e 
O
w
ne
r/O
pe
ra
to
r 
e
x
c
a
v
a
to
r's
 ti
m
el
y 
re
qu
es
t f
or
 a
 lo
ca
te
 (e
.g.
, w
ith
in
 th
e 
tim
e 
Fa
ilu
re
 to
 R
es
po
nd
. 
sp
ec
ifi
ed
 b
y 
st
at
e/
pr
ov
in
ci
al
 re
qu
ire
m
en
ts
) o
r 
if 
th
e 
fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r n
o
tif
ie
s 
th
e 
e
x
c
a
v
a
to
r 
th
at
 th
e 
u
n
de
rg
ro
un
d 
fa
ci
lit
y 
ca
n
n
o
t 
be
 m
ar
ke
d 
w
ith
in
 th
e 
tim
e 
fra
m
e 
an
d 
a 
m
u
tu
al
ly
 a
gr
ee
ab
le
 d
at
e 
fo
r m
a
rk
in
g 
c
a
n
n
o
t b
e 
ar
riv
ed
 a
t, 
th
e 
ex
ca
v
at
or
 re
-c
al
ls 
th
e 
o
n
e-
ca
ll 
ce
n
te
r. 
H
ow
ev
er
, 
th
is 
It 
is 
de
te
rm
in
ed
 th
at
 th
e 
fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r a
n
d 
th
e 
ex
ca
v
at
or
 
w
ill
 p
ar
tn
er
 to
ge
th
er
 to
 e
n
su
re
 f
ac
ili
tie
s 
ar
e 
m
ar
ke
d 
in
 a
n
 a
cc
ep
ta
bl
e 
tim
e 
fra
m
e 
to
 a
llo
w
 f
or
 u
n
de
rg
ro
un
d 
fa
ci
lit
y 
pr
ot
ec
tio
n.
 
9.
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do
es
 n
o
t 
pr
ec
lu
de
 th
e 
e
x
c
a
v
a
to
r 
fro
m
 g
oi
ng
 o
n
 w
ith
 th
e 
pr
oje
ct.
 T
he
 e
x
ca
v
at
or
 m
ay
 p
ro
ce
ed
 w
ith
 e
x
ca
v
at
io
n 
at
 th
e 
en
d 
o
f t
w
o 
w
o
rk
in
g 
da
ys
, u
n
le
ss
 o
th
er
w
is
e 
sp
ec
ifi
ed
 in
 
st
at
e/
pr
ov
in
ci
al
 la
w
, p
ro
vi
de
d 
th
e 
ex
ca
v
at
or
 e
x
er
ci
se
s 
du
e 
ca
re
 in
 h
is 
en
de
av
or
s. 
10
. 
Lo
ca
te
 
V
er
ifi
ca
tio
n.
 
Pr
io
r t
o 
ex
ca
v
at
io
n,
 e
x
ca
v
at
or
s 
v
er
ify
 th
ey
 a
re
 a
t t
he
 c
o
rr
e
c
t 
lo
ca
tio
n 
an
d 
v
er
ify
 lo
ca
te
 m
ar
ki
ng
s a
n
d,
 to
 th
e 
be
st 
o
f t
he
ir 
ab
ili
ty
, c
he
ck
 f
or
 u
n
m
ar
ke
d 
fa
ci
lit
ie
s. 
U
po
n 
ar
riv
al
 a
t t
he
 e
x
ca
v
at
io
n 
sit
e 
pr
io
r 
to
 b
eg
in
ni
ng
 th
e 
ex
ca
v
at
io
n,
 
v
er
ify
 th
at
 th
e 
di
g 
sit
e 
m
at
ch
es
 t
he
 o
n
e-
ca
ll 
re
qu
es
t a
n
d 
is 
tim
el
y.
 
V
er
ify
 th
at
 a
ll 
fa
ci
lit
ie
s 
ha
ve
 b
ee
n 
m
ar
ke
d,
 r
ev
ie
w
in
g 
c
o
lo
r c
o
de
s 
if 
in
 d
ou
bt
. V
er
ify
 a
ll 
se
rv
ic
e 
fe
ed
s 
fro
m
 b
ui
ld
in
gs
 a
n
d 
ho
m
es
. C
he
ck
 
fo
r a
n
y 
v
isi
bl
e 
sig
ns
 o
f u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s, 
su
ch
 a
s 
pe
de
st
al
s, 
ris
er
s, 
m
et
er
s,
 a
n
d 
n
ew
 tr
en
ch
 l
in
es
. C
he
ck
 fo
r a
n
y 
fa
ci
lit
ie
s 
th
at
 a
re
 
n
o
t 
m
em
be
rs
 o
f t
he
 o
n
e-
ca
ll 
an
d 
co
n
ta
ct
 s
o
m
eo
n
e 
to
 g
et
 th
em
 
lo
ca
te
d.
 U
se
 o
f a
 p
re
-e
xc
av
at
io
n 
ch
ec
kl
is
t i
s r
ec
o
m
m
en
de
d.
 
11
. 
D
oc
um
en
ta
tio
n 
o
f 
M
ar
ks
. 
A
n 
ex
ca
v
at
or
 u
se
s 
da
te
d 
pi
ct
ur
es
, v
id
eo
s, 
o
r 
sk
et
ch
es
 w
ith
 
di
sta
nc
e 
fro
m
 m
ar
ki
ng
s 
to
 fi
xe
d 
o
bje
cts
 re
co
rd
ed
, t
o 
do
cu
m
en
t t
he
 a
ct
ua
l 
pl
ac
em
en
t o
f m
ar
ki
ng
s. 
lf
 lo
ca
te
 m
ar
ki
ng
s 
ar
e 
ad
eq
ua
te
ly
 d
oc
um
en
te
d 
th
ro
ug
h 
th
e 
u
se
 o
f 
ph
ot
og
ra
ph
s, 
v
id
eo
 ta
pe
, o
r 
sk
et
ch
es
 b
ef
or
e 
ex
ca
v
at
io
n 
w
o
rk
 b
eg
in
s, 
it 
w
ill
 b
e 
ea
sie
r t
o 
re
so
lv
e 
di
sp
ut
es
 if
 a
n
 u
n
de
rg
ro
un
d 
fa
ci
lit
y 
is 
da
m
ag
ed
 d
ue
 to
 im
pr
op
er
 m
ar
ki
ng
, f
ai
lu
re
 to
 m
ar
k,
 o
r 
m
ar
ki
ng
s 
th
at
 
ha
ve
 b
ee
n 
m
o
v
ed
, r
em
o
v
ed
, o
r 
co
v
er
ed
. I
t i
s i
m
po
rta
nt
 f
or
 e
x
ca
v
at
or
s 
an
d 
lo
ca
to
rs
 to
 d
oc
um
en
t t
he
 l
oc
at
io
n 
o
f m
ar
ki
ng
s 
be
fo
re
 e
x
ca
v
at
io
n 
w
o
rk
 b
eg
in
s. 
12
. 
W
or
k 
Si
te
 R
ev
ie
w
 
w
ith
 C
om
pa
ny
 
Pe
rs
on
ne
l. 
Pr
io
r t
o 
st
ar
tin
g 
w
o
rk
, t
he
 e
x
ca
v
at
or
 r
ev
ie
w
s 
th
e 
lo
ca
tio
n 
o
f 
u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s 
w
ith
 s
ite
 p
er
so
nn
el
. 
Sh
ar
in
g 
in
fo
rm
at
io
n 
an
d 
sa
fe
ty
 i
ss
ue
s 
du
rin
g 
an
 o
n
-s
ite
 m
e
e
tin
g 
be
tw
ee
n 
th
e 
ex
ca
v
at
or
 a
n
d 
hi
s 
ex
ca
v
at
in
g 
cr
ew
s 
w
ill
 h
el
p 
to
 a
v
o
id
 
co
n
fu
si
on
 a
n
d 
n
ee
dl
es
s 
da
m
ag
e 
to
 u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s. 
13
. 
O
ne
-C
al
l 
R
ef
er
en
ce
 N
um
be
r 
at
 S
ite
. 
Th
e 
ex
ca
v
at
or
's
 d
es
ig
na
te
d 
co
m
pe
te
nt
 p
er
so
n 
at
 e
ac
h 
jo
b 
sit
e 
ha
s t
he
 o
n
e-
ca
ll 
tic
ke
t n
u
m
be
r. 
Th
is 
se
rv
es
 a
s 
co
n
st
an
t r
em
in
de
r t
ha
t a
ll 
ex
ca
v
at
or
s 
(in
clu
din
g 
pr
oje
cts
 w
ith
 m
u
lti
pl
e 
cr
ew
s) 
w
ill
 b
e 
re
qu
ire
d 
to
 c
al
l t
he
 o
n
e-
ca
ll 
ce
n
te
r 
to
 r
eq
ue
st 
a 
lo
ca
te
 b
ef
or
e 
th
ey
 s
ta
rt
 e
x
ca
v
at
io
n.
 I
f a
 
re
pr
es
en
ta
tiv
e 
fo
r t
he
 fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r s
ee
s 
w
o
rk
 b
ei
ng
 
co
n
du
ct
ed
 a
n
d 
is 
u
n
aw
ar
e 
o
f t
he
 w
o
rk
 b
ei
ng
 d
on
e,
 h
e/
sh
e 
ca
n
 1
) s
to
p 
an
d 
v
er
ify
 th
at
 th
e 
ex
ca
v
at
or
 d
oe
s 
in
de
ed
 h
av
e 
a 
v
al
id
 ti
ck
et
 n
u
m
be
r 
o
r 
2) 
ch
ec
k 
th
e 
th
ird
-p
ar
ty
 lo
ca
to
r's
 w
o
rk
. 
If 
an
 e
x
ca
v
at
or
 is
 fo
un
d 
w
o
rk
in
g 
w
ith
ou
t 
a 
v
al
id
 o
n
e 
ca
ll 
tic
ke
t 
n
u
m
be
r, 
he
/sh
e 
sh
ou
ld
 b
e 
re
qu
es
te
d 
to
 s
to
p 
w
o
rk
 im
m
ed
ia
te
ly
 a
n
d 
ap
pr
op
ria
te
 a
ct
io
ns
 s
ho
ul
d 
be
 ta
ke
n.
 A
no
th
er
 p
os
iti
ve
 a
sp
ec
t 
o
f t
hi
s 
pr
ac
tic
e 
w
ill
 b
e 
th
at
 it
 sh
ou
ld
 s
pe
ed
 u
p 
th
e 
n
o
tif
ic
at
io
n 
pr
oc
es
s 
ba
ck
 
to
 th
e 
o
n
e-
ca
ll 
ce
n
te
r 
sh
ou
ld
 th
e 
ex
ca
v
at
or
 fi
nd
 a
 fa
ci
lit
y 
in
co
rr
ec
tly
 
m
ar
ke
d 
o
r 
n
o
t 
m
ar
ke
d 
at
 a
ll.
 R
eq
ui
rin
g 
pe
rs
on
ne
l 
at
 th
e 
jo
b s
ite
 to
 
ha
ve
 th
is 
n
u
m
be
r s
ho
ul
d 
m
in
im
iz
e 
o
r 
el
im
in
at
e 
ca
lls
 to
 a
 s
u
pe
rv
is
or
, 
fo
re
m
an
, d
isp
at
ch
er
, o
r 
o
th
er
 p
er
so
nn
el
 to
 fi
nd
 th
e 
co
rr
ec
t n
u
m
be
r i
f 
a 
pr
ob
le
m
 is
 e
n
co
u
n
te
re
d.
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W
he
n 
m
u
lti
pl
e 
c
re
w
s 
ar
e 
w
o
rk
in
g 
o
n
 th
e 
sa
m
e 
pr
oje
ct 
at
 s
e
pa
ra
te
 
lo
ca
tio
ns
, e
ac
h 
cr
ew
 s
ho
ul
d 
be
 r
es
po
ns
ib
le
 fo
r h
av
in
g 
a 
de
si
gn
at
ed
 
c
o
m
pe
te
nt
 p
er
so
n 
re
sp
on
si
bl
e 
fo
r 
ha
vi
ng
 th
is 
o
n
e-
ca
ll 
tic
ke
t n
u
m
be
r 
in
 th
ei
r p
os
se
ss
io
n.
 
14
. 
C
on
ta
ct
 N
am
es
 a
n
d 
Si
tu
at
io
ns
 a
ris
e 
o
n
 t
he
 jo
b s
ite
 th
at
 r
eq
ui
re
 i
m
m
ed
ia
te
 n
o
tif
ic
at
io
n 
o
f 
N
um
be
rs
. 
Th
e 
e
x
c
a
v
a
to
r'
s 
de
si
gn
at
ed
 c
o
m
pe
te
nt
 p
er
so
n 
at
 e
a
c
h 
jo
b 
th
e 
fa
ci
lit
y 
o
w
n
e
r/o
pe
ra
to
r, 
o
n
e
-c
a
ll 
ce
n
te
r 
o
r 
lo
ca
l e
m
e
rg
en
cy
 
fa
ci
lit
y 
o
w
n
e
r/o
pe
ra
to
r c
o
n
ta
ct
s 
an
d 
th
e 
o
n
e-
ca
ll 
ce
n
te
r.
 
sit
e 
ha
s 
ac
ce
ss
 t
o 
th
e 
n
am
es
 a
n
d 
ph
on
e 
n
u
m
be
rs
 o
f a
ll 
pe
rs
on
ne
l. 
To
 a
v
o
id
 c
o
st
ly
 d
el
ay
s, 
th
e 
ex
ca
v
at
or
 e
n
su
re
s 
th
e 
de
si
gn
at
ed
 jo
b s
ite
 p
er
so
nn
el
 h
av
e 
al
l a
pp
ro
pr
ia
te
 n
am
es
 a
n
d 
ph
on
e 
n
u
m
be
rs
. 
Fa
ci
lit
y 
A
v
o
id
an
ce
. 
15
. 
Th
e 
ex
ca
v
at
or
 u
se
s 
re
a
so
n
a
bl
e 
ca
re
 t
o 
av
o
id
 d
am
ag
in
g 
Fo
re
m
os
t o
n
 a
n
y 
c
o
n
st
ru
ct
io
n 
pr
oje
ct 
is 
sa
fe
ty
. E
xc
av
at
or
s 
u
si
ng
 
u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s. 
Th
e 
e
x
c
a
v
a
to
r 
pl
an
s 
th
e 
e
x
c
a
v
a
tio
n 
c
a
u
tio
n 
a
ro
u
n
d 
u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s 
si
gn
ifi
ca
nt
ly
 c
o
n
tr
ib
ut
e 
to
 s
af
e 
so
 a
s 
to
 a
v
o
id
 d
am
ag
e 
o
r 
m
in
im
iz
e 
in
te
rf
er
en
ce
 w
ith
 th
e 
e
x
c
a
v
a
tio
n 
o
f e
x
is
tin
g 
fa
ci
lit
ie
s. 
u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s 
in
 o
r 
n
ea
r 
th
e 
w
o
rk
 a
re
a.
 
C.
 
O
n-
G
oi
ng
 E
xc
av
at
io
n 
Pr
oc
ed
ur
es
 (P
ha
se
 3)
 
16
. 
Fe
de
ra
l a
n
d 
St
at
e 
A
lth
ou
gh
 m
o
st
 e
x
is
tin
g 
st
at
e/
pr
ov
in
ci
al
 d
am
ag
e 
pr
ev
en
tio
n 
R
eg
ul
at
io
ns
. 
Th
e 
e
x
c
a
v
a
to
r 
ad
he
re
s 
to
 a
ll 
ap
pl
ic
ab
le
 fe
de
ra
l a
n
d 
st
at
e/
pr
ov
in
ci
al
 s
a
fe
ty
 re
gu
la
tio
ns
, w
hi
ch
 i
nc
lu
de
s 
tr
ai
ni
ng
 
le
gi
sl
at
io
n 
do
es
 n
o
t 
in
cl
ud
e 
re
fe
re
nc
e 
to
 fe
de
ra
l a
n
d 
st
at
e/
pr
ov
in
ci
al
 
as
 it
 re
la
te
s 
to
 th
e 
pr
ot
ec
tio
n 
o
f u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s. 
re
gu
la
tio
ns
, i
t i
s 
im
po
rta
nt
 to
 in
cl
ud
e 
re
fe
re
nc
e 
to
 w
o
rk
er
 sa
fe
ty
 a
n
d 
tr
ai
ni
ng
 in
 th
e 
be
st 
pr
ac
tic
es
. E
xc
av
at
or
s 
ar
e 
re
qu
ire
d 
to
 c
o
m
pl
y 
w
ith
 
fe
de
ra
l 
an
d 
st
at
e/
pr
ov
in
ci
al
 o
c
c
u
pa
tio
na
l s
af
et
y 
an
d 
he
al
th
 
re
qu
ire
m
en
ts
 to
 p
ro
te
ct
 e
m
pl
oy
ee
s 
fro
m
 in
jur
y a
n
d 
ill
ne
ss
. 
Th
es
e 
re
gu
la
tio
ns
 in
cl
ud
e 
re
fe
re
nc
e 
to
 t
ra
in
in
g 
ea
ch
 e
m
pl
oy
ee
 in
 h
ow
 to
 
re
co
gn
iz
e 
an
d 
a
v
o
id
 u
n
sa
fe
 c
o
n
di
tio
ns
 a
n
d 
th
e 
re
gu
la
tio
ns
 a
pp
lic
ab
le
 
to
 h
is
/h
er
 w
o
rk
 e
n
v
ir
on
m
en
t t
o 
co
n
tr
ol
 o
r 
el
im
in
at
e 
an
y 
ha
za
rd
s 
o
r 
e
x
po
su
re
s 
to
 i
lln
es
s 
o
r 
in
jur
y. 
Th
er
ef
or
e,
 th
e 
e
x
c
a
v
a
to
r'
s 
c
re
w
. 
as
 p
ar
t 
o
f i
ts 
sa
fe
ty
 tr
ai
ni
ng
, i
s 
in
fo
rm
ed
 o
f t
he
 b
es
t p
ra
ct
ic
es
 a
n
d 
re
gu
la
tio
ns
 
a
pp
lic
ab
le
 to
 t
he
 p
ro
te
ct
io
n 
o
f u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s. 
17
. 
M
ar
ki
ng
 
D
ur
in
g 
lo
ng
 c
o
m
pl
ex
 p
ro
jec
ts,
 th
e 
m
ar
ks
 f
or
 u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s 
Pr
es
er
va
tio
n.
 
Th
e 
e
x
c
a
v
a
to
r 
pr
ot
ec
ts
 a
n
d 
pr
es
er
ve
s 
th
e 
st
ak
in
g,
 m
a
rk
in
g,
 
m
ay
 n
ee
d 
to
 b
e 
in
 p
la
ce
 fa
r 
lo
ng
er
 th
an
 th
e 
lo
ca
tin
g 
m
e
th
od
 is
 
lo
ng
er
 r
eq
ui
re
d 
fo
r p
ro
pe
r a
n
d 
sa
fe
 e
x
ca
v
at
io
n.
 T
he
 
o
r 
o
th
er
 d
es
ig
na
tio
ns
 fo
r 
u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s 
u
n
til
 n
o
 
du
ra
bl
e.
 P
ai
nt
, s
ta
ki
ng
 a
n
d 
o
th
er
 m
ar
ki
ng
 te
ch
ni
qu
es
 la
st 
o
n
ly
 a
s 
lo
ng
 
e
x
c
a
v
a
to
r 
st
op
s 
e
x
c
a
v
a
tin
g 
an
d 
n
o
tif
ie
s 
th
e 
o
n
e-
ca
ll 
c
e
n
te
r 
as
 t
he
 w
e
a
th
er
 a
n
d 
o
th
er
 v
a
ria
bl
es
 a
llo
w
. W
he
n 
a 
m
ar
k 
is 
n
o
 l
on
ge
r 
fo
r r
e-
m
ar
ks
 if
 a
n
y 
fa
ci
lit
y 
m
ar
k 
is 
re
m
o
v
e
d 
o
r 
n
o
 l
on
ge
r 
v
isi
bl
e,
 b
ut
 w
o
rk
 c
o
n
tin
ue
s 
a
ro
u
n
d 
th
e 
fa
ci
lit
y,
 th
e 
e
x
c
a
v
a
to
r 
re
qu
es
ts
 
v
isi
bl
e.
 
a 
re
-m
a
rk
 to
 e
n
su
re
 th
e 
pr
ot
ec
tio
n 
o
ft
he
 fa
ci
lit
y.
 
18
. 
Ex
ca
va
tio
n 
Th
e 
e
x
c
a
v
a
to
r 
ha
s 
an
 o
bs
er
ve
r t
o 
as
sis
t t
he
 e
qu
ip
m
en
t 
Th
e 
o
bs
er
ve
r i
s a
 w
o
rk
er
 w
ho
 i
s 
w
at
ch
in
g 
th
e 
e
x
c
a
v
a
tio
n 
a
c
tiv
ity
 to
 
O
bs
er
ve
r. 
w
ar
n
 t
he
 e
qu
ip
m
en
t o
pe
ra
to
r w
hi
le
 e
x
ca
v
at
in
g 
a
ro
u
n
d 
a 
u
til
ity
 to
 
kn
ow
n 
u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s. 
o
pe
ra
to
r w
he
n 
o
pe
ra
tin
g 
e
x
c
a
v
a
tio
n 
e
qu
ip
m
en
t a
ro
u
n
d 
pr
ev
en
t d
am
ag
in
g 
th
at
 b
ur
ie
d 
fa
ci
lit
y.
 
Ex
ca
va
tio
n
19
. 
Th
e 
e
x
c
a
v
a
to
r 
o
bs
er
ve
s 
a 
to
le
ra
nc
e 
zo
n
e 
w
hi
ch
 i
s 
Se
e 
Pr
ac
tic
e 
D
es
cr
ip
tio
n 
fo
r #
20
 b
el
ow
.
 
To
le
ra
nc
e 
Zo
ne
.
 
c
o
m
pr
is
ed
 o
ft
he
 w
id
th
 o
f t
he
 f
ac
ili
ty
 p
lu
s 
18
" 
(or
 m
o
re
 if
 
re
qu
ire
d 
by
 s
ta
te
/p
ro
vi
nc
ia
l l
aw
) o
n
 e
ith
er
 si
de
 o
f t
he
 
o
u
ts
id
e 
ed
ge
 o
ft
he
 u
n
de
rg
ro
un
d 
fa
ci
lit
y 
o
n
 a
 h
or
iz
on
ta
l 
73
 
pl
an
e.
 
20
. 
Ex
ca
va
tio
ns
 w
ith
in
 
To
le
ra
nc
e 
Zo
ne
. 
W
he
n 
ex
ca
v
at
io
n 
is 
to
 ta
ke
 p
la
ce
 w
ith
in
 th
e 
sp
ec
ifi
ed
 
to
le
ra
nc
e 
zo
n
e,
 t
he
 e
x
ca
v
at
or
 e
x
er
ci
se
s 
su
ch
 r
ea
so
n
ab
le
 c
ar
e 
as
 m
ay
 b
e 
n
ec
es
sa
ry
 fo
r t
he
 p
ro
te
ct
io
n 
o
f a
n
y 
u
n
de
rg
ro
un
d 
fa
ci
lit
y 
in
 o
r 
n
ea
r 
th
e 
ex
ca
v
at
io
n 
ar
ea
. 
M
et
ho
ds
 to
 c
o
n
si
de
r 
in
cl
ud
e:
 h
an
d 
di
gg
in
g,
 s
o
ft 
di
gg
in
g,
 v
ac
u
u
m
 e
x
ca
v
at
io
n 
m
et
ho
ds
, p
ne
um
at
ic
 h
an
d 
to
ol
s, 
an
d 
o
th
er
 m
ec
ha
ni
ca
l 
m
et
ho
ds
 w
ith
 th
e 
ap
pr
ov
al
 o
f t
he
 fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r. 
Sa
fe
, p
ru
de
nt
, n
o
n
-e
v
as
iv
e 
m
et
ho
ds
 th
at
 m
an
u
al
ly
 d
et
er
m
in
e 
a 
fa
ci
lit
y 
ar
e 
co
n
si
de
re
d 
"
sa
fe
 e
x
ca
v
at
io
n 
pr
ac
tic
es
" 
in
 a
 m
ajo
rit
y o
f 
st
at
e/
pr
ov
in
ci
al
 la
w
s 
(38
 st
at
es
). 
A
 m
ajo
rit
y o
f s
ta
te
s 
o
u
tli
ne
 s
af
e 
ex
ca
v
at
io
n 
pr
ac
tic
es
 to
 in
cl
ud
e 
ha
nd
 d
ig
gi
ng
 o
r 
po
t h
ol
in
g 
(16
 st
at
es
). 
So
m
e 
st
at
es
 s
pe
ci
fic
al
ly
 a
llo
w
 f
or
 th
e 
u
se
 o
f p
ow
er
 e
x
ca
v
at
in
g 
eq
ui
pm
en
t f
or
 th
e 
re
m
o
v
a
l o
f p
av
em
en
t. 
21
. 
M
ism
ar
ke
d 
Fa
ci
lit
ie
s. 
Th
e 
ex
ca
v
at
or
 n
o
tif
ie
s 
th
e 
fa
ci
lit
y 
o
w
n
e
r/o
pe
ra
to
r d
ire
ct
ly
 
o
r 
th
ro
ug
h 
th
e 
o
n
e-
ca
ll 
sy
ste
m
 i
f a
n
 u
n
de
rg
ro
un
d 
fa
ci
lit
y 
is 
n
o
t 
fo
un
d 
w
he
re
 o
n
e 
ha
s 
be
en
 m
ar
ke
d 
o
r 
if 
an
 u
n
m
a
rk
ed
 
u
n
de
rg
ro
un
d 
fa
ci
lit
y 
is 
fo
un
d.
 F
ol
lo
w
in
g 
th
is 
n
o
tif
ic
at
io
n,
 
th
e 
e
x
c
a
v
a
to
r 
m
ay
 c
o
n
tin
ue
 w
o
rk
 if
 th
e 
e
x
c
a
v
a
tio
n 
ca
n
 b
e 
pe
rf
or
m
ed
 w
ith
ou
t d
am
ag
in
g 
th
e 
fa
ci
lit
y,
 u
n
le
ss
 s
pe
ci
fie
d 
o
th
er
w
is
e 
in
 st
at
e/
pr
ov
in
ci
al
 la
w
. 
W
he
n 
an
 e
x
ca
v
at
or
 fi
nd
s 
an
 u
n
m
ar
ke
d 
o
r 
in
ac
cu
ra
te
ly
 m
ar
ke
d 
fa
ci
lit
y,
 e
x
ca
v
at
io
n 
st
op
s 
in
 th
e 
v
ic
in
ity
 o
f t
he
 fa
ci
lit
y 
an
d 
n
o
tif
ic
at
io
n 
ta
ke
s 
pl
ac
e.
 I
f e
x
ca
v
at
io
n 
co
n
tin
ue
s, 
th
e 
ex
ca
v
at
or
 p
la
ns
 
th
e 
ex
ca
v
at
io
n 
to
 a
v
o
id
 d
am
ag
e 
an
d 
in
te
rf
er
en
ce
 w
ith
 o
th
er
 f
ac
ili
tie
s 
an
d 
pr
ot
ec
ts
 fa
ci
lit
ie
s 
fro
m
 d
am
ag
e.
 
22
. 
Ex
po
se
d 
Fa
ci
lit
y 
Pr
ot
ec
tio
n.
 
Ex
ca
va
to
rs
 s
u
pp
or
t a
n
d 
pr
ot
ec
t e
x
po
se
d 
u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s 
fro
m
 d
am
ag
e.
 
Ex
po
se
d 
fa
ci
lit
ie
s 
ca
n
 s
hi
ft,
 s
ep
ar
at
e,
 o
r 
be
 d
am
ag
ed
 w
he
n 
th
ey
 a
re
 
n
o
 lo
ng
er
 s
u
pp
or
te
d 
o
r 
pr
ot
ec
te
d 
by
 th
e 
so
il 
ar
o
u
n
d 
th
em
. 
Ex
ca
va
to
rs
 
su
pp
or
t o
r 
br
ac
e 
ex
po
se
d 
fa
ci
lit
ie
s 
an
d 
pr
ot
ec
t t
he
m
 f
ro
m
 m
o
v
in
g 
o
r 
sh
ift
in
g 
w
hi
ch
 c
o
u
ld
 r
es
u
lt 
in
 d
am
ag
e 
to
 t
he
 fa
ci
lit
y.
 T
hi
s 
ca
n
 b
e 
ac
co
m
pl
is
he
d 
in
 d
iff
er
en
t w
ay
s, 
fo
r e
x
am
pl
e,
 b
y 
sh
or
in
g 
th
e 
fa
ci
lit
y 
fro
m
 b
el
ow
 o
r 
by
 p
ro
vi
di
ng
 a
 ti
m
be
r s
u
pp
or
t w
ith
 h
an
ge
rs
 a
cr
o
ss
 t
he
 
to
p 
o
f a
n
 e
x
ca
v
at
io
n 
to
 in
su
re
 th
at
 th
e 
fa
ci
lit
y 
do
es
 n
o
t 
m
o
v
e 
o
r 
be
nd
. 
In
 a
dd
iti
on
, 
w
o
rk
er
s 
ar
e 
in
st
ru
ct
ed
 n
o
t t
o 
cl
im
b 
o
n
. 
st
rik
e,
 o
r 
at
te
m
pt
 
to
 m
o
v
e 
ex
po
se
d 
fa
ci
lit
ie
s 
w
hi
ch
 c
o
u
ld
 d
am
ag
e 
pr
ot
ec
tiv
e 
co
at
in
gs
, 
be
nd
 c
o
n
du
it,
 s
ep
ar
at
e 
pi
pe
 jo
int
s, 
da
m
ag
e 
ca
bl
e 
in
su
la
tio
n,
 d
am
ag
e 
fib
er
 o
pt
ic
s, 
o
r 
in
 so
m
e 
w
ay
 a
ffe
ct
 th
e 
in
te
gr
ity
 o
ft
he
 f
ac
ili
ty
. 
23
. 
Lo
ca
te
 R
eq
ue
st 
U
pd
at
es
. 
Th
e 
ex
ca
v
at
or
 c
al
ls 
th
e 
o
n
e-
ca
ll 
ce
n
te
r 
to
 r
ef
re
sh
 th
e 
tic
ke
t 
w
he
n 
ex
ca
v
at
io
n 
co
n
tin
ue
s 
pa
st 
th
e 
lif
e 
o
f t
he
 ti
ck
et
 
(so
me
tim
es
, b
ut
 n
o
t a
lw
ay
s, 
de
fin
ed
 b
y 
st
at
e/
pr
ov
in
ci
al
 
la
w
). 
R
ef
re
sh
in
g 
th
e 
tic
ke
t r
ec
o
gn
iz
es
 th
at
 m
ar
ki
ng
s 
ar
e 
te
m
po
ra
ry
 a
n
d 
pr
ov
id
es
 n
o
tif
ic
at
io
n 
to
 f
ac
ili
ty
 o
w
n
er
s/
op
er
at
or
s 
o
f o
n
go
in
g 
ex
ca
v
at
io
n 
w
he
n 
a 
job
 is
 s
ta
rt
ed
 b
ut
 n
o
t 
c
o
m
pl
et
ed
 a
s 
pl
an
ne
d.
 A
ny
 
ex
ca
v
at
io
n 
n
o
t 
be
gu
n 
du
rin
g 
th
e 
lif
e 
o
f t
he
 ti
ck
et
 is
 re
ca
lle
d 
to
 th
e 
o
n
e-
ca
ll 
ce
n
te
r. 
Th
is 
pr
ac
tic
e 
al
so
 g
iv
es
 th
e 
fa
ci
lit
y 
o
w
n
e
r/o
pe
ra
to
r a
n
o
th
er
 c
ha
nc
e 
to
 
id
en
tif
y 
th
e 
lo
ca
tio
n 
o
ft
he
ir 
fa
ci
lit
ie
s 
an
d 
to
 a
v
o
id
 a
 p
os
sib
le
 d
am
ag
e 
an
d 
di
sr
up
tio
n 
o
f s
er
v
ic
e 
sh
ou
ld
 s
o
m
et
hi
ng
 h
av
e 
be
en
 m
a
rk
ed
 
in
co
rr
ec
tly
 o
r 
m
iss
ed
 o
n
 a
 p
re
vi
ou
s 
lo
ca
te
. 
24
. 
Fa
ci
lit
y 
D
am
ag
e 
N
ot
ifi
ca
tio
n.
 
A
n 
e
x
c
a
v
a
to
r 
di
sc
ov
er
in
g 
o
r 
ca
u
si
ng
 d
am
ag
e 
to
 
u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s 
n
o
tif
ie
s 
th
e 
fa
ci
lit
y 
o
w
n
e
r/o
pe
ra
to
r 
an
d 
th
e 
o
n
e-
ca
ll 
ce
n
te
r. 
A
ll 
br
ea
ks
, l
ea
ks
, n
ic
ks
, d
en
ts,
 
go
ug
es
, g
ro
ve
s, 
o
r 
o
th
er
 d
am
ag
es
 to
 fa
ci
lit
y 
lin
es
, c
o
n
du
its
, 
A
 m
ajo
rit
y o
f s
ta
te
s 
re
qu
ire
 n
o
tif
ic
at
io
n 
fo
r 
da
m
ag
e 
o
r 
su
bs
ta
nt
ia
l 
w
ea
ke
ni
ng
 o
f a
n
 u
n
de
rg
ro
un
d 
fa
ci
lit
y 
(27
 st
at
es
). 
Th
e 
po
ss
ib
ili
ty
 o
f 
fa
ci
lit
y 
fa
ilu
re
 o
r 
e
n
da
ng
er
m
en
t o
f t
he
 s
u
rr
o
u
n
di
ng
 p
op
ul
at
io
n 
dr
am
at
ic
al
ly
 in
cr
ea
se
s 
w
he
n 
a 
fa
ci
lit
y 
ha
s 
be
en
 d
am
ag
ed
. W
hi
le
 th
e 
74
 
co
at
in
gs
 o
r 
ca
th
od
ic
 p
ro
te
ct
io
n 
w
ill
 b
e 
re
po
rte
d.
 
fa
ci
lit
y 
m
ay
 n
o
t 
im
m
ed
ia
te
ly
 fa
il,
 th
e 
u
n
de
rg
ro
un
d 
fa
ci
lit
y 
o
w
n
e
r/o
pe
ra
to
r s
ho
ul
d 
ha
ve
 th
e 
o
pp
or
tu
ni
ty
 to
 in
sp
ec
t t
he
 d
am
ag
e 
an
d 
m
ak
e 
ap
pr
op
ria
te
 re
pa
irs
. 
25
. 
N
ot
ifi
ca
tio
n 
o
f 
Em
er
ge
nc
y 
Pe
rs
on
ne
l. 
If
 th
e 
da
m
ag
e 
re
su
lts
 in
 th
e 
es
ca
pe
 o
f a
n
y 
fla
m
m
ab
le
, t
ox
ic
, 
o
r 
co
rr
o
siv
e 
ga
s o
r 
liq
ui
d 
o
r 
en
da
ng
er
s 
lif
e,
 h
ea
lth
, o
r 
pr
op
er
ty
, t
he
 e
x
ca
v
at
or
 r
es
po
ns
ib
le
 im
m
ed
ia
te
ly
 n
o
tif
ie
s 
91
1 
an
d 
th
e 
fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r. 
Th
e 
ex
ca
v
at
or
 ta
ke
s 
re
as
o
n
ab
le
 m
ea
su
re
s 
to
 p
ro
te
ct
 t
he
m
se
lv
es
 a
n
d 
th
os
e 
in
 
im
m
ed
ia
te
 d
an
ge
r, 
ge
ne
ra
l 
pu
bl
ic
, p
ro
pe
rty
, 
an
d 
th
e 
en
v
iro
nm
en
t u
n
til
 th
e 
fa
ci
lit
y 
o
w
n
er
 o
pe
ra
to
r o
r 
em
er
ge
nc
y 
re
sp
on
de
rs
 h
av
e 
ar
riv
ed
 a
n
d 
co
m
pl
et
ed
 th
ei
r 
as
se
ss
m
en
t. 
Th
is 
pr
ac
tic
e 
is 
al
re
ad
y 
re
qu
ire
d 
by
 m
an
y 
o
f t
he
 s
ta
te
s'
 o
n
e-
ca
ll 
le
gi
sl
at
io
n.
 T
hi
s 
pr
ac
tic
e 
m
in
im
iz
es
 t
he
 d
an
ge
r t
o 
lif
e,
 h
ea
lth
 o
r 
pr
op
er
ty
 b
y 
n
o
tif
yi
ng
 th
e 
pr
op
er
 a
u
th
or
iti
es
 to
 h
an
dl
e 
th
e 
e
m
e
rg
en
cy
 si
tu
at
io
n.
 I
n 
th
es
e 
si
tu
at
io
ns
, l
oc
al
 a
u
th
or
iti
es
 a
re
 a
bl
e 
to
 
ev
ac
u
at
e 
as
 a
pp
ro
pr
ia
te
 a
n
d 
c
o
m
m
a
n
d 
su
bs
ta
nt
ia
l r
es
o
u
rc
es
 
u
n
av
ai
la
bl
e 
to
 t
he
 e
x
ca
v
at
or
 o
r 
u
n
de
rg
ro
un
d 
fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r. 
Th
e 
ex
ca
v
at
or
 ta
ke
s 
re
as
o
n
ab
le
 m
ea
su
re
s 
ba
se
d 
o
n
 th
ei
r 
kn
ow
le
dg
e,
 
tr
ai
ni
ng
, r
es
o
u
rc
es
, 
ex
pe
rie
nc
e 
an
d 
u
n
de
rs
ta
nd
in
g 
o
f s
itu
at
io
n 
to
 
pr
ot
ec
t t
he
m
se
lv
es
, p
eo
pl
e,
 p
ro
pe
rty
 a
n
d 
th
e 
en
v
iro
nm
en
t u
n
til
 h
el
p 
ar
riv
es
. 
Th
e 
ex
ca
v
at
or
 r
es
po
ns
ib
le
 re
m
ai
ns
 o
n
 s
ite
 to
 c
o
n
v
ey
 a
n
y 
pe
rti
ne
nt
 in
fo
rm
at
io
n 
to
 r
es
po
nd
er
s 
th
at
 m
ay
 h
el
p 
th
em
 to
 s
af
el
y 
m
iti
ga
te
 t
he
 s
itu
at
io
n.
 
26
. 
Em
er
ge
nc
y 
Ex
ca
va
tio
n.
 
In
 th
e 
ca
se
 o
f a
n
 e
m
er
ge
nc
y 
ex
ca
v
at
io
n,
 m
ai
nt
en
an
ce
 o
r 
re
pa
irs
 m
ay
 b
e 
m
ad
e 
im
m
ed
ia
te
ly
 p
ro
vi
de
d 
th
at
 th
e 
ex
ca
v
at
or
 n
o
tif
ie
s 
th
e 
o
n
e-
ca
ll 
ce
n
te
r 
an
d 
fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r a
s 
so
o
n
 a
s 
re
as
o
n
ab
ly
 p
os
sib
le
. T
hi
s 
in
cl
ud
es
 s
itu
at
io
ns
 th
at
 in
vo
lv
e 
da
ng
er
 to
 li
fe
, h
ea
lth
 o
r 
pr
op
er
ty
, o
r 
th
at
 re
qu
ire
 i
m
m
ed
ia
te
 c
o
rr
ec
tio
n 
in
 o
rd
er
 to
 
co
n
tin
ue
 th
e 
o
pe
ra
tio
n 
o
f o
r 
to
 a
ss
u
re
 t
he
 c
o
n
tin
ui
ty
 o
f 
pu
bl
ic
 u
til
ity
 s
er
v
ic
e 
o
r 
pu
bl
ic
 tr
an
sp
or
ta
tio
n.
 
Th
is 
al
lo
w
s 
ex
ca
v
at
io
n 
to
 b
eg
in
 im
m
ed
ia
te
ly
 to
 r
es
to
re
 s
er
v
ic
e 
o
r 
st
op
 a
 h
az
ar
do
us
 si
tu
at
io
n 
fro
m
 g
et
tin
g 
w
o
rs
e 
in
 th
e 
ca
se
 o
f g
as
 o
r 
pi
pe
lin
e 
le
ak
, t
el
ep
ho
ne
 c
ab
le
 c
u
t, 
o
r 
o
th
er
 fa
ci
lit
y 
da
m
ag
e.
 
27
. 
B
ac
kf
ill
in
g.
 
Th
e 
ex
ca
v
at
or
 p
ro
te
ct
s 
al
l f
ac
ili
tie
s 
fro
m
 d
am
ag
e 
w
he
n 
ba
ck
fil
lin
g 
an
 e
x
ca
v
at
io
n.
 T
ra
sh
, d
eb
ris
, 
co
ile
d 
w
ire
, o
r 
o
th
er
 m
at
er
ia
l t
ha
t c
o
u
ld
 d
am
ag
e 
ex
is
tin
g 
fa
ci
lit
ie
s 
o
r 
in
te
rfe
re
 w
ith
 th
e 
ac
cu
ra
cy
 o
f f
ut
ur
e 
lo
ca
te
s 
ar
e 
n
o
t t
o 
be
 
bu
rie
d 
in
 th
e 
ex
ca
v
at
io
n.
 
Ex
tra
 c
au
tio
n 
m
u
st
 b
e 
ta
ke
n 
to
 r
em
o
v
e 
la
rg
e 
ro
ck
s, 
sh
ar
p 
o
bje
cts
, a
n
d 
la
rg
e 
ch
un
ks
 o
f h
ar
d 
pa
ck
ed
 c
la
y 
o
r 
di
rt.
 N
o 
tr
as
h 
o
r 
pi
ec
es
 o
f 
ab
an
do
ne
d 
lin
es
 a
re
 b
ac
kf
ill
ed
 in
to
 th
e 
tr
en
ch
. 
Th
is 
w
ill
 a
v
o
id
 a
n
y 
in
ad
ve
rte
nt
 d
am
ag
e 
to
 th
e 
fa
ci
lit
y 
du
rin
g 
th
e 
ba
ck
fil
l 
pr
oc
es
s. 
D.
 
Pr
oje
ct 
R
es
to
ra
tio
n/
C
om
pl
et
io
n 
(P
ha
se
 4)
 
A
s-
Bu
ilt
 
Co
nt
ra
ct
or
s 
in
st
al
lin
g 
u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s 
n
o
tif
y 
th
e 
In
 o
rd
er
 fo
r a
 fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r t
o 
m
ai
nt
ai
n 
ac
cu
ra
te
 r
ec
o
rd
s 
o
f 
D
oc
um
en
ta
tio
n.
 
fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r i
f t
he
 a
ct
ua
l p
la
ce
m
en
t i
s d
iff
er
en
t 
th
e 
lo
ca
tio
n 
o
f t
he
ir 
fa
ci
lit
ie
s, 
it 
is 
cr
iti
ca
l 
th
at
 th
e 
co
n
tr
ac
to
r 
fro
m
 e
x
pe
ct
ed
 p
la
ce
m
en
t. 
in
st
al
lin
g 
th
e 
n
ew
 f
ac
ili
ty
 b
e 
re
qu
ire
d 
to
 n
o
tif
y 
th
e 
fa
ci
lit
y 
o
w
n
e
r/o
pe
ra
to
r o
f d
ev
ia
tio
ns
 to
 t
he
 p
la
nn
ed
 in
st
al
la
tio
n.
 
28
. 
Th
es
e 
be
st 
pr
ac
tic
es
 w
er
e 
m
o
st
 r
ec
en
tly
 u
pd
at
ed
 in
 2
00
7 
by
 th
e 
CG
A
 (V
ers
ion
 4.
0) 
(C
GA
, 2
00
7c
). 
In
 V
er
si
on
 4
.0
, t
he
se
 2
8 
be
st 
pr
ac
tic
es
 re
m
ai
ne
d 
u
n
ch
an
ge
d 
an
d 
tw
o 
ad
di
tio
na
l 
be
st 
pr
ac
tic
es
 (n
um
be
rs 
29
 a
n
d 
30
) w
er
e 
ad
de
d.
 
29
. 
Tr
en
ch
le
ss
 
Ex
ca
va
tio
n.
 
A
ll 
st
ak
eh
ol
de
rs
 a
dh
er
e 
to
 a
ll 
B
es
t P
ra
ct
ic
es
 a
n
d 
th
e 
fo
llo
w
in
g 
ge
ne
ra
l g
ui
de
lin
es
 p
rio
r t
o,
 d
ur
in
g 
an
d 
af
te
r a
n
y 
tr
en
ch
le
ss
 e
x
ca
v
at
io
n 
(as
 ap
pl
ic
ab
le
). 
•
 
Th
e 
ex
ca
v
at
or
 re
qu
es
ts 
th
e 
lo
ca
tio
n 
o
f u
n
de
rg
ro
un
d 
fa
ci
lit
ie
s 
at
 th
e 
en
tr
an
ce
 p
it,
 tr
en
ch
 le
ss
 e
x
ca
v
at
io
n 
pa
th
, a
n
d 
th
e 
ex
it 
pi
t b
y 
n
o
tif
yi
ng
 
th
e 
fa
ci
lit
y 
o
w
n
er
/o
pe
ra
to
r t
hr
ou
gh
 th
e 
o
n
e-
ca
ll 
sy
ste
m
. 
•
 
Th
e 
tr
en
ch
le
ss
 e
qu
ip
m
en
t o
pe
ra
to
r p
er
fo
rm
s 
a 
sit
e 
in
sp
ec
tio
n 
75
 
w
al
ki
ng
 th
e 
tr
en
ch
 le
ss
 e
x
ca
v
at
io
n 
pa
th
 p
ri
or
 to
 c
o
m
m
en
ci
ng
 w
o
rk
 
an
d 
ha
s 
a 
go
od
 u
n
de
rs
ta
nd
in
g 
o
f t
he
 jo
b. 
•
 T
he
 tr
en
ch
le
ss
 e
x
ca
v
at
io
n 
o
pe
ra
to
r c
o
n
fir
m
s 
an
d 
m
ai
nt
ai
ns
 t
he
 p
at
h 
an
d 
m
in
im
um
 c
le
ar
an
ce
s 
es
ta
bl
is
he
d 
by
 th
e 
pr
oje
ct 
o
w
n
e
r 
an
d 
de
sig
n 
en
gi
ne
er
 b
y 
tr
ac
ki
ng
 a
n
d 
re
co
rd
in
g 
th
e 
pa
th
 o
f t
he
 tr
en
ch
le
ss
 
ex
ca
v
at
io
n 
u
n
til
 c
o
m
pl
et
e.
 M
ea
ns
 o
f t
ra
ck
in
g 
tr
en
ch
le
ss
 e
x
ca
v
at
io
ns
 
in
cl
ud
e:
 e
le
ct
ro
ni
c 
lo
ca
tin
g 
/ g
ui
da
nc
e 
de
vi
ce
s, 
pi
pe
 la
se
rs
, w
at
er
 
le
ve
ls,
 v
isu
al
 in
sp
ec
tio
n,
 e
tc
. 
•
 
W
he
n 
ex
is
tin
g 
fa
ci
lit
ie
s 
ar
e 
kn
ow
n 
to
 b
e 
pr
es
en
t b
ut
 c
an
n
o
t 
be
 
po
th
ol
ed
 d
ue
 to
 lo
ca
l c
o
n
di
tio
ns
 th
e 
fa
ci
lit
y 
o
w
n
e
r 
an
d 
th
e 
ex
ca
v
at
or
 
m
ee
t t
o 
di
sc
us
s 
ho
w
 to
 s
af
el
y 
pr
oc
ee
d 
w
ith
 th
e 
ex
ca
v
at
io
n.
 
•
 
St
op
 th
e 
tr
en
ch
le
ss
 e
x
ca
v
at
io
n 
o
pe
ra
tio
ns
 if
 an
 a
bn
or
m
al
 c
o
n
di
tio
n,
 
u
n
kn
ow
n 
su
bs
tru
ct
ur
e 
o
r 
o
th
er
 h
id
de
n 
ha
za
rd
 is
 en
co
u
n
te
re
d.
 P
ro
ce
ed
 
sa
fe
ly
 o
n
ly
 a
fte
r p
os
iti
ve
 i
de
nt
ifi
ca
tio
n 
ha
s 
be
en
 m
ad
e.
 
30
. 
Em
er
ge
nc
y 
Co
or
di
na
tio
n 
w
ith
 
A
dja
ce
nt 
Fa
ci
lit
ie
s. 
Em
er
ge
nc
y 
re
sp
on
se
 p
la
nn
in
g 
in
cl
ud
es
 c
o
o
rd
in
at
io
n 
w
ith
 
em
er
ge
nc
y 
re
sp
on
de
rs
 a
n
d 
o
th
er
 a
bo
ve
 a
n
d/
or
 u
n
de
rg
ro
un
d 
in
fra
str
uc
tu
re
 f
ac
ili
ty
 o
w
n
er
/o
pe
ra
to
rs
 id
en
tif
ie
d 
by
 th
e 
In
ci
de
nt
 C
om
m
an
de
r t
hr
ou
gh
 th
e 
In
ci
de
nt
 C
om
m
an
d 
Sy
ste
m
/U
ni
fie
d 
C
om
m
an
d 
(IC
S/
UC
) d
ur
in
g 
an
 e
m
er
ge
nc
y.
 
D
ur
in
g 
em
er
ge
nc
y 
sit
ua
tio
ns
 t
he
re
 a
re
 m
an
y 
st
ak
eh
ol
de
rs
 in
vo
lv
ed
: 
ex
ca
v
at
or
s;
 lo
ca
to
rs
; o
w
n
er
/o
pe
ra
to
rs
; f
irs
t r
es
po
nd
er
s; 
o
n
e-
ca
ll 
ce
n
te
r;
 a
n
d 
th
e 
ge
ne
ra
l 
pu
bl
ic
. A
ny
 a
ct
io
ns
 ta
ke
n 
by
 o
n
e 
st
ak
eh
ol
de
r 
c
o
u
ld
 ad
ve
rs
el
y 
af
fe
ct
 o
th
er
 s
ta
ke
ho
ld
er
s. 
A
cc
or
di
ng
ly
, e
m
er
ge
nc
y 
pl
an
ni
ng
 an
d 
re
sp
on
se
 s
ho
ul
d 
be
 c
o
o
rd
in
at
ed
. 
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Appendix C: Document Review Forms 
••
••
••
••
••
 
-
-
-
-
-
-
-
-
-
-
-
-
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Ta
bl
e 
C
.l:
 S
um
m
ar
y 
o
f C
om
pa
ny
 X
Y
Z 
In
te
rn
al
 D
oc
um
en
t R
ev
ie
w
 
d
i
l
l
)
D
oc
um
en
t 
.
 
ii
 
..
. 
·
·
·
.
.
.
.
.
••
·
·
.
ii
ii
i\
 
~


 
i
i
.
.


 
.
.
~
 
.
.
.
.
 
#2
	 
O
Ji
t_
ip
, 
.
}i 
#3
 ':"
"£
ffe
ct
iv
e a
t 
M
in
im
iz
in
gR
.is
k?
 
(y
es
/no
) 
.
.
.
.
.
.
.
.
.
.
.
 
i~
 
.
J 
l'1
lJ 
IJ
l'
r 
.
j.
 
',
1~
-'
 
N
A
	 
fo
r
I•.....•
·
•. •
•••
·••·
•···
 
~rp
j~~
t'F
~P!
mat
e, 
#1
 i
t.
"
i'
 ....
..
..
 
·~i.
i
 
Sp
ec
ifi
c 
(:I
cfi
ran
ce
 
in
As
sl
ls
sm
e~
tt
 
f.#
~""
Spe
cif
y A
cti
vit
y()
tl~
clu
sio
n i
n
# 
A
ct
iv
iti
es
 a
n
d
Uf
lliii
'"':;
 
U
U
D
PP
R
em
ed
ia
tio
n,
 
[
Pr
oc
ed
ur
es
? 
-~
 
L
~
_
_
_
_
 
' 
•
•
•
•
Pr
oj
ec
fM
an
ag
er
 #)
 
-
,
 
-
.
 
\J"
''''
 ""
,,
! 
(y
es
/n
o)

 
C
om
pa
ny
-W
id
e 
H
ea
lth
 a
n
d 
Sa
fe
ty
 P
ro
gr
am

 
20
02
 C
om
pa
ny
 X
Y
Z

 
NA
(2)
16
 
N
A

 
Pr
og
ra
m

 
W
or
k 
Pl
an
s

 
I)	
 H
an
d 
to
ol
s 
sh
ou
ld
 b
e 
u
se
d 
in
 ar
ea
s 
re
qu
iri
ng
 e
x
ca
v
at
io
n 
lo
ca
te
d 
di
re
ct
ly
 a
bo
ve
 o
r 
ad
jac
en
t to
 
m
ar
ke
d 
u
n
de
rg
ro
un
d 
u
til
iti
es
. T
he
 
m
a
rk
ed
-o
ut
 u
til
ity
 w
ill
 b
e 
ha
nd
 
H
ea
lth
 a
n
d 
Sa
fe
ty
 
N
o 
20
07
, R
em
ed
ia
tio
n,
 
Y
es
 
e
x
c
a
v
a
te
d 
u
n
til
 fo
un
d 
an
d 
th
en
 
2 
Y
es
 
Y
es
 
Y
es
#1
 
pr
ot
ec
te
d 
be
fo
re
 e
x
ca
v
at
io
n 
w
ith
 
e
qu
ip
m
en
t w
ill
 b
e 
pe
rf
or
m
ed
. 
2) 
C
on
ta
ct
 S
ta
te
 O
ne
 C
al
l s
ys
te
m
. 
3) 
O
bt
ai
n 
an
 e
x
ca
v
at
io
n 
pe
rm
it 
fro
m
 
th
e 
Fa
ci
lit
y.

 
5

 
20
04
, A
ss
es
sm
en
t, 
#2
 
Y
es
 
N
A
 
N
A

 
20
04
, R
em
ed
ia
tio
n,

 
N
o 
8 
Y
es
 
N
A
Y
es
 
N
o
#4

 
20
05
, R
em
ed
ia
tio
n,

 
10
 
N
A
N
A
Y
es
 
N
o
#5

 
15

 
20
04
, A
ss
es
sm
en
t, 
#2
 
N
A
 
N
A

 
Si
te

 
N
o
Y
es
 
Sa
fe
ty
 a
n
d 
H
ea
lth
 P
la
ns

 
20
07
, R
em
ed
ia
tio
n,

 
1 
N
A
 
N
A
Y
es
 
N
o
#1
 
1) 
C
on
ta
ct
 S
ta
te
 O
ne
 C
al
l s
ys
te
m
. 
2) 
R
ev
ie
w
 a
v
ai
la
bl
e 
dr
aw
in
gs
. 
20
07
, R
em
ed
ia
tio
n,
 
3)	
 U
se
 l
oc
at
in
g 
eq
ui
pm
en
t. 
3 
Y
es
 
Y
es
Y
es
 
Y
es
#1
 
4)	
 H
an
d 
to
ol
s 
sh
ou
ld
 b
e 
u
se
d 
in
 ar
ea
s 
re
qu
iri
ng
 e
x
ca
v
at
io
n 
lo
ca
te
d 
n
ea
r 
m
a
rk
ed
 u
n
de
rg
ro
un
d 
u
til
iti
es
. 
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In
cl
us
io
n 
in
 
#4
 -
R
et
ai
n 
fo
r 
In
cl
us
io
n 
in
 
UU
DP
P?
 
(y
es
/no
) 
R
ev
ie
w
 O
bi
ec
tiv
es
 (I
) 
5) 
D
oc
um
en
t t
he
 c
o
m
pl
et
io
n 
o
f u
til
ity
 
cl
ea
ra
nc
e.
 
Y
es
 
I 
N
o 
I 
N
A
 
I 
N
A
 
I 
Y
es
 
N
o 
N
A
 
N
A
 
Y
es
 
N
o 
N
A
 
N
A
 
Y
es
 
Y
es
 
N
o 
N
A
 
N
o 
N
A
 
N
A
 
N
A
 
Y
es
 
N
o 
N
A
 
N
A
 
Y
es
 
N
o 
N
A
 
N
A
 
Y
es
 
N
o 
N
A
 
N
A
 
Y
es
 (1
4) 
/ N
o 
(2)
 
Y
es
 (4
) /
 N
o 
(10
) /
 
Y
es
 (2
) /
 N
o 
(2)
 / 
Y
es
 (2
) /
 N
o 
(0)
 / 
N
A
 (2
) 
N
A
 (1
2) 
N
A
 (1
4)
 
T
ot
al
s 
6 
I 
20
01
, A
ss
es
sm
en
t, 
#3
 
7 
I 2
00
 I,
 A
ss
es
sm
en
t, 
#3
 
4 
I 2
00
7,
 A
ss
es
sm
en
t, 
#2
 
9 
I 
20
04
, 
R
em
ed
ia
tio
n,
 
#4
 
II
 
I 2
00
5,
 R
em
ed
ia
tio
n,
 
#5
 
12
 I
 2
00
3,
 A
ss
es
sm
en
t, 
#6
 
13
 I
 2
00
3,
 A
ss
es
sm
en
t, 
#3
 
14
 I
 2
00
3,
 A
ss
es
sm
en
t, 
#3
 
Fi
el
d 
Sa
m
nl
in
z 
Pl
an
s 
(I
) R
ev
ie
w
 O
bje
cti
ve
s: 
I.	
 
D
id
 th
e 
do
cu
m
en
t m
ak
e 
an
y 
re
fe
re
nc
e 
to
 t
he
 p
er
fo
rm
an
ce
 o
f u
n
de
rg
ro
un
d 
u
til
ity
 c
le
ar
an
ce
 a
ct
iv
iti
es
? 
2.
	 
If
th
e 
pe
rf
or
m
an
ce
 o
f u
n
de
rg
ro
un
d 
u
til
ity
 c
le
ar
an
ce
 a
ct
iv
iti
es
 w
er
e 
re
fe
re
nc
ed
, d
id
 th
e 
do
cu
m
en
t o
u
tli
ne
 s
pe
ci
fic
 a
ct
iv
iti
es
 a
n
d 
pr
oc
ed
ur
es
 to
 b
e 
ex
ec
u
te
d?
 
3.
	 
If
 sp
ec
ifi
c 
u
n
de
rg
ro
un
d 
u
til
ity
 c
le
ar
an
ce
 a
ct
iv
iti
es
 a
n
d 
pr
oc
ed
ur
es
 w
er
e 
o
u
tli
ne
d 
in
 th
e 
do
cu
m
en
t, 
w
o
u
ld
 th
e 
ac
tiv
iti
es
 a
n
d 
pr
oc
ed
ur
es
 b
e 
ef
fe
ct
iv
e 
in
 
m
in
im
iz
in
g 
th
e 
ris
k 
o
f i
na
dv
er
te
nt
ly
 s
tr
ik
in
g 
an
 u
n
de
rg
ro
un
d 
u
til
ity
 li
ne
? 
4.
	 
If
th
e 
a
n
sw
e
r 
w
as
 "
ye
s"
 q
ue
st
io
n 
n
u
m
be
r t
hr
ee
. 
Sh
ou
ld
 th
es
e 
a
c
tiv
iti
es
 a
n
d 
pr
oc
ed
ur
es
 b
e 
re
ta
in
ed
 fo
r 
in
cl
us
io
n 
in
 th
e 
de
ve
lo
pm
en
t o
f a
 c
o
m
pa
ny
-w
id
e 
U
U
D
PP
? 
5.
	 
If 
th
e 
a
n
sw
e
r 
w
as
 "
ye
s"
 to
 q
ue
st
io
n 
n
u
m
be
rs
 th
re
e 
an
d 
fo
ur
. S
pe
ci
fy
 th
os
e 
re
c
o
m
m
e
n
de
d 
ac
tiv
iti
es
 a
n
d 
pr
oc
ed
ur
es
 fo
r r
et
en
tio
n 
in
 C
om
pa
ny
 X
Y
Z
's
 
U
U
D
PP
. 
(2)
 N
A
=N
ot
 A
pp
lic
ab
le
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1.	 Did the document mak..." an) rcfen.. ncc h) t!lt' performance of underground utility clearance 
activities.' G or No (circle line ) 
1f the peritIIl1Urh:,' ,,1' underground milll; clearance a;;li\iljl:~ were referenced. dill the
 
dnttHTlcnt outline sr-ccific J(Ll\ l1tf", and nroced ~ be executed?
 
,	 '~' ~ C!!!5. "~:/, /7 r ,< '-- '-Il'M?ND ) '1'1 oV----'" (circle one\f.,.'c'tc u::,\<,C'j ,(,' .),1,\ I, 
, / :::e< f; 0'15 .,75 It 0 (<T It l \ 
"	 Ifspecific underground utility clearance activities and pn\('tJ_un:~ were outlined in the 
document. "mild th,' activities tll1d procedures be .:fth'hH: in minimizing 11K' risk of 
inadverrcntlv ~lrikin!, an underground utrlitv iiny't'~Jf 
®
\('S o,'®i~ireh:one) 
4,	 [ftlle .tn'I\"r \\,]>, ,,:,.:," qUl"ti"n ruuubcr three. Should these ael11 itics and procedures be 
retained for inclusion m the dCI c'IUDlllt'tlt ,11" C'Hnp'lll;' wide 1'1 'I )('1'" 
Yes or No (circle nne) 
:'	 If the answer IUS hl question numbers three and four Specify t!lose recommended 
activ iiies and procedures it'! retenuon in Company XVI' -; [ 'UDPP, 
The results are summurlzed in Tablt· 2 ()fChapter 4. 
80 
This research II:IS been approved by the L"V,SlOllt IRB as required by the Cud", of 
Federal Tlrle 45 Part 46. 
Document Review: Development of an Underground Utility Damage 
Prevention Plan (VLDPI') for Company X\:"Z 
Document Review Conducted by Researcher: tann .1. [)ol~kter of Compan\ XYZ 
Method: Lxisiing lrl:~h\)L1:-'l~ underground utilil: damage prevention pructices \\C'tC ascertained 
through the collection and n,'\ri.."\.\ t"d' (:~Hnr'!~tr) -wide and project ..-pccific documents (both past 
and ptc's<:Ilt!. lh,~,c randomlv ,dellc'd .iocuments \\LTC reviewed with ,hl' r,',jlowing objectives: 
Document Number: _".2,__ Document Year: ,5ef'L~2,~X:)''1 
"\ "v f)fProject Manager #: _~._, ' Document Typer ;.Jj~~ '--Lv Vi 
l . Did the document nlak;;..< any reference [(' the pcr:'ornl;in('\..' of underground utiliry clearance 
.icti , itl~'<?
 
(circle one)
 
If the !k',I''''Ill;mcc (,I undergrunnd ulilll\ clearance ,1\.'\1\ ilie," \\<:I\~ referenced. did the
 
document outline ~p~'~-i!1l' fh..tiviries and rrocedurc-, tn hz:' executed"
 
81 
4 
This research has been apprrn I'd b~ the LV~-Stour IRB as required by the Code of 
rirIe 45 Part 46. 
Document Review: Development of an tndngronnd Utility Damage 
Prevention Plan (t'lll)PI)) for Company XYZ 
Document Review Conducted by Researcher: Lance.l. Dockter of Company X\'l. 
Method: Exi:.tintz in-house wlJ<:rgrnund prevention prncuccs were ascertained 
through 1l1l' collection and review of c'Gmp:m; -wide ,md pn'iecl--T<cific documents (both past 
and pre-cut). The..;", nUH.h:nl}t: ~,:k·('ted ddi.-~un:cnb; were tl"\ ic\\t:d \\ 1t11 tht: foHt')\\·ing objectives: 
Document Year: ...:===....:::::..;;;;..;;.... 
l. Did the dOO1l111.'fH make dll\ reference til the I'CI'!<lfllltll),'C ,\i underground utilit) clcnrunce 
activities'	 ~\
 
/ 'res )or No (cinll' one)
l_ ..__.·/' 
If the performance of underground miJlt: clearance dcti\ :li.:s wer..' referenced. did the
 
document outline specific activities and pnK('duJ~:~.w.N,,<:\CT1Jtcd·,'
 
.." (\__)~.' ~}"{,,,y-e"(e:;. [f1')?')"- f­
(Yl.'S l or ~cir~il.'fll1t) J ,
 
"--,/1 __./	 W 
If specific undervround lwlny clearance actl\jtlc, and procedures were outlined in the
 
document. would the ilctll It,,:~ and procedures tX cflenivc in mirumizmg the risk of
 
inadvcncmly strikmg:lll underground utility line"
 
/'~::-') or No (circle one) 
\, --../ 
If the answer \\~~'i qucsuon number three. Should these ,l('t.iv}til,~~ and procedures be
 
retained t(lr inclusion in the development 1.'1" ,1 companv- Wide COl -'OP!"';
 
or "io (circle nne) 
) It' the' answer \\'d~ (u qu\.:'stiul1 numbers three and four. :::'p('<.:i1y those recommended 
,ldi\ itie,> and procedures for r".tc,nti"n ill COI11pzu:: X\l's \ UPI'. 
(O\,'I</cr '/I-I{/ "'t,,;(") CL..ec!:: h!.....c: 
tS r",' .....""1\ J f// "/-1 ~""i } /--:~-'\ /'I ' - f ,,; DU, - _J(r:;" """-".')) \..::?/ (); r" c:l'{"Ir'-,( ;It",..., 
cpr ~"f ""-t'-1,! ( 1'1 (~) ';1,'" /:, "'"'\f"j".,..-- 5tH -~,..y ) 
/r h'y t,q.,c;?/. (~) vi. If It /1~'·M1'C c/oc .... ~.)c/ 
The results an' summarized in Table 2 of Chapter 4, 
82 
This research has been approved b~ the CW-Stout JRB lU required by the Code of 
Tid!' 45 Part 46. 
Document Review: Development or an Underground Ltilit~ Damage 
Prevention Plan (tJlJl>PP) for Company XVZ 
Document Review Conducted hy Researcher: i.noee,1. Oockt ..!' of Company X\/Z 
i\kHltkJ E:-.]stinf.! in-hou-e underground HliEIY damage prevention practices were ascertained 
through the collcctiou and review 01 comp.my-widc and project-specific documents (both past 
and pre-enn lhesc randomiv selected ,k'('lllm:nts Wen' rvvicwed with the tollowing obicctivcs: 
Document )\umhtT: __9.	 Document Year: t;~rrI: ?fX,I"1: 
Did the document make any retercnce It' the pcrrormance of ur.dcl'gr('und utility clearance 
activiuc-." ~.. 
! '\'e;;) 01' (circle 011(')l ...// 
If the perform.mc« ot underground uHlity clearance activiuc-, were rd,'ren(cd, did the 
dC~cutJh.~nt outline specific activities and procedures 10 be cXecll1CiJ: 
Yes 
lfspecific un~k'r;;r~')unJ ull1it~ 1..'k~lrini(\:' i1cliviti'c~ and r~n.lccdurcs were outlined in the 
document. would the acu vuics and pro~l~duh.'~ 'P~' Cn~~Ci'VC In fl1inirnizing tilt? risk of 
inadvertently striking an undergroun.l utility line? 
\' es or No (circle om') 
·t	 If the answer was qucs: inn number three. Should these activrties and procedures be 
rdained for i nclusion in the development 0 t'a company -wide I U1)1'1'> 
Yl~S or ~o (circle one) 
S.	 lfllie answer \\,b J() qucsuun numbers three ,1fld (('lUI'. Spec:il) those recommended 
activuies and pnKcdllfl'S tor retention in Company XY/'s t'I'D!'P /) 1/\
j\i' . 
The results are xumrnarized in Table .2 of Chapter 4, 
83 
This research has been approved by (he LW·$touIIRB as required by (he 
Federal rille 45 Part 4(,. 
nate of Review: OS" I-::j Q.l! 
Document Review: Development of an Underground Vtility Damage 
Prevention Plan (lTIlPP) for Company XYZ 
Document Review Conducted b~ Researcher: Lllnt~c.l. Dnt'ktcr OfCOmPllnV XYZ 
\ i\\~{h(\d; E,xis[int~ in-house uti h(y~htnl:i~f",' prcvention practices were ascertained 
through the Lol k'\.,tion and review I,d'cornpany" \\ ide anJ projt,;,,'t-;,,;;pt~t:i fie documents (bot.h past 
and pr;;~·>t'nll IIKst: randornlv selected documcnt-, \\<:r,' reviewed with tht:: flllio\\in~1. obicctives: 
Document 'iumher: ..~--'=:c _	 Document Year: AV ':;;':lC-C) \1 
Project Mnnagrr #: ...~d.~.__	 Document Ty pe:.lA1Lf .. F''(~::: 
l , [)id the document makt' :m) reference h) the pnii,>rm,mcs: "f underground utility clearance 
activnies,) /.,.-.--,,, 
( Yl'S ){lr :"\0 (circle one) 
': i 
'. ..I~ 
If the performance of U!1(k::g;'''LU;d (jlJiit) clearance act \, itl";~ were referenced. did the 
document outline specific ,1C1.1 vitl\,"s and procedures hl be t'\,cl'utcd? 
If spec! fie underground utllit: ([cdlan,',' actix ilic~ and procedures were out]ined in the 
document. would the act!, ili::~ .md procedures be dleeli,,> in minimi/.ing the fisk of 
inadverteutlv ~lriking an undercrouud utjJil). line'? 
Yes or No (circle one) 
4,	 If th... :\11>\\ l" \\::s "y::s" (lUe,tion number Il1rt'S' Slkliid thc«, .icuviiie-, and procedures be 
ft+-tained for ithJu~lpn In ! IKA de\ clopmcnt \'d' a LlHIHuny-\\ ;d~," t : l T)PP'} 
.	 tJA 
Yes or ,",0 (circle nne) 
"',	 If the answer \\~h to qUt:~!jon n~nl:~~Li three and fpur', Spt:(!iy th~y"!c recommended 
:lCti, iues and procedures tor retention in Cumpany Xy[~ r:tT>Pp 
Tile results arc summarized in Table :z of Chapter 4. 
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This research has been approved by tht' (W-Stout IRB liS required by the 
Titl" 45 Part 4(-.. 
Document Review: Development of an Vnderground Vtilit) Damage
 
Prevention Plan (lTnpp) for Company XYZ
 
Document Review Conducted h~ Researcher: Lanee J. l)oektcJ' of CuIIIl)allY XYZ 
Method: F,i"tltlg ill·hou:,,'lmdc'rgl\'\Jl\d damage prevention prscticcs wen: ascertained 
through Ih<;' (ollc'ctlon and review ,)( cornpuny-widc and project-specific documcuts (both past 
:tn,1 prc",'nt j Thesc' t':lDdoml) "e!t:ctt:d documents were reviewed \1 ith the !()lhl\ling objectives: 
Document '\umbt:r:. 2., .. Document Year: Jly ;).O!?( 
!"$)/ Z·, 0 
Project :\'lanager #: l:~..d_	 I)ocument Type: ~~5~ _ 
l .	 IJill the dOCUJlKnt 111<1"" an) reference 10 the perlormancc nt underground wilily clearance: 
atti\ittL~";? c:?> or '\0 (circle one) 
If thc performance \'( undCr~~r{'Un~i l~illa) C'kar~r)('e ~h.:th·nic;:, were referenced. did the 
dOl'um,nl ()utJi:w<pecific' ;:,'I;\';)lC-S ,IllJ prnn'dmcs to h" C:XlTUkr!') 
~~)nr '0 (circle one) 
:;,	 II spcelik underground ulll;t: dcalimc.: activities and procedures Ilcn: outlined in the 
document would the acti,itil's and prn,'cdun:, he effective in minimizing the risk of 
IlladW:1cndy striking. all underground utility line? 
Yes or~)c:> (circle one) 
..	 Ifth(' answer 11;1, "y,:<' question number three Should thl:~\.: activities and procedures he 
retained for indu,inn in the d,'\ dnpml'lll nf a , ..-mp.mv-widc ( ; l. DI'I') 
u/; 1,'-/.'("5 
The n:"u!t" an' stlmfmlrl7ed in Tllbl" 2 of Chapter -J. 
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This research has been approved by tbe CW·Slout IRE as required by the Code 0 
ft'dt'rlll fitll' 45 Part 46. 
Document Review: Development of an Underground Utility I>amagc 
Prevention Plan (UUIWP) for Company XYZ 
Ilocultu'nt Review Conducted by Researcher: Lance J, Hockt"r of Compan" XyZ 
\klhnJ in house lH\dt'I'~p'tllmd :tullt\ damage prevention prnctices were ascertained 
lhroug.h the l.'~-dlc(tit.lf) and review of io..\'rnpan;-\\'Idc and prt'l,iL.;'ct-:.pccifk' documents I both past 
and ['1,>'<.:111), r11C<;(' randornlv ,dt'ctcd documents {WI'<: le\ ic\\<d with the j(-,ii(\\\ingobjectives: 
Document ;'\iumher: ,aM	 Doeurncnt \'CllI':,:.:L:Jy,.. ~QQM.L 
Project \Iana!?:,' r #: S=~	 Document TYfH:: :2;>"3=1'\ e 
I, Did ihc doc.uuen: make any reference hI rhc pcrt'Llrmal1i.'<' of underground utlilly clearance 
avtivities" 
Yes or "1o (circle one) 
if tht~ performance of underground uti lit) clearance activ itics were referenced. ...lid the 
document outline specific activ i ~h:~ .md procedures to bl-\ executed? 
,	 IL..pecific underground utility clearance acuvitics and procedures were outlined in the 
document. would thi;,' act]\ ities and procedures he cfrectivc in rnjnioli/ing the risk of 
inadvencntlv :;tnking "n underground ulility line') 
Yes 01" No (circle une] 
4,	 1Ctll<~ answer W,b "ye'" qU":<:Gn 1l111l11XT three:, ShUll1c1 these: adivilies and pmn:durcs be 
retained fill' inctu-ion in the:d\,\,;>!tlpment oIl' a \"umpany -widc Ul ,I)I'P') 
Y", or No (circle one) 
5,	 ]1' ttl,", answer \",~~, .,~ t"-\q ft\ quesuon numbers three and t~HJL 'Sp('l~lf: dhl>C recommended 
actl\!!!eS and ','filc<'dlm:, ror rcrcntion ttl Comn.rnv XYl"s IHHJPP,
•	 ' /'1fJ fl 
TIll' results are summarized ill Table 2 of Chapter 4. 
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This research has been approved by the \JW·Stoul IRB as required b)' the Code of 
Federal Title- 45 Pan 46, 
Document Review: Development of an Underground Utility Damage 
Prevention Plan (VI!lWP) for Company XYZ 
Document Review Conducted hy Researcher: Lance ,I, J)o('kter of (:mtlparlV X\' Z 
\klhod: F\ISlinl; In-house unck'rgJY'und utillt) prevention practices WeTC ascertained 
through the collection and review of company-wide and prnicet-sp<:{:iiic documents (both past 
and presenu. Ihese randomly sdech:d ,hKUll1Cnh were reviewed with The following objectives: 
Document Number: __L	 Document Year; OC,/ dC<:,)c'f 
0J, f~),Document Type: -"lo4Q"'_~,-'._..~ 
1 Did the document make any reference to the performance of underground unliiy clearance 
activitic-.? 
(circle one) 
If the performance (q' underground utility clearancc activiti...>were referenced, did the 
document outline specific activities and pwc,'dutpto,Il«'xceutcd" 
(/~~ -) or ~'(:i';~(L'~::tl~) 
'---"/ ( '""./ 
3,	 lfspccific underground uulitv clcaruncc activitie-, and procedures were outlined in the 
document. WGuid till' actl\itles and procedures be effective in minimizing the risk of 
inadvertcmly strjk.inp, an underground line" 
:>-'", 
Yes or ( No/\dn:lc one)
"',--_.,/ 
4 1r the answer was question number three. Should tlltl:;eacti viries and procedures he 
retained for inclusion tn the development of' a u\mpany-wid<l IT 'DPP? 
Yes or :'\0 (circle une) Nit 
S.	 if the answer \'\;1" l\1 question numbers three and tour Specify those recommended 
activitie-, and pnk'<',iurc., j(ll' retention in C,'!11IXU1) Xl'/', til'DPP 
(I) IVl., I, .5 I " f'l d (~ <;:'/" ¢,' ,.-/./ t) (.v' ,.., t"r: 
1	 .. 
The results art' summarized in Table :2 of Chapter .... 
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This research has been approved by the C\\ -Stout IRS as required by the Code of 
Federal 45 46. 
nate of Review: 21 1, =1 ,o.~L 
Document Review: Development of an Underground {!tWfy' Damage 
Prevention Plan (lTI>PP) for Company XYZ 
Document Review Conducted b) Researcher: Lance ,I, nock.!'r of Company XYZ 
Method: in-house underground damage prevention practices were ascertained 
through 1]1(' collection and rev ICW 'If c,nl1pan:- -widc and project-specific documents (both past 
and pre-cut} These l':mdomi::,.:;dccted documents \\en' reviewed with the tollow.ng objectives: 
Document :'\umber: ~1wm.	 I)ocument Year: .0<1', ,;(."<:) Y 
Yes or ( 1\0) (circle one) 
",.,~,,-'""" 
Iftll,: pcrfonnance ufuJ1Jcrgn>LlIld utilily clearance aClivitil's were referenced. did the 
document outline specific activities and procedures (0 be executed? 
Yes or l\n (circle oncj 
"	 Jtspccific ul),krgn'ul1t! utiiily clearance activities ,Illd procedures were outlined in the 
document. would the activities and proe(·t!ut'c·s hc effective in minimizing the risk of 
inadnTtc'nti:- sinkin!! an underground utility line'; 
clearance 
/?« 
4,	 If the ,mS\HT was qU(~st 1('11 number three, Should these aClivities and procedures be 
retained for inclusion in the .lcvcloprnen: ;)f n cc~nlpan: -wide 1H T)PP'? 
Yes or 1\0 (circle one) 
"	 Jftlh~ .m-wcr \\as h) qucsuon muuber-, three .ind tour Sp~'(iry Lho~e recommended 
activ itic-. and procedures for retention in Company XY'j", l;l:DPP, 
The results arc summarized in Table 2 of Chaptcr L 
I 
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Th i ~ research ha\ been approved by tilt, CW·SlOulIRB as required by the Code of i 
Federal n Tille 45 Part 4ft. 
..... 
Document Review: Development of un Underground Vlilil~' Damage 
Prevention Plan (1'L'1H'1») for Company XYZ 
Document Review Conducted by Researcher: l.allet: .J. Doel-ter of C'ompall\ XYl 
Metho.J: FX1Sling :n-!hJL1:"\,~ underground pn:\ enrion pnh:ti\"'c~ were ~,e'l~(~rtainl,,~-J 
through 1[;(' ({dlc(:'li.,;t) and fC\ j\,,~\-\ orcompany-wide and pn~ftct~$rt'C!t!12 documents (both pasi 
sud present}. Tlf(~S(" randomly s\.:l\~('t~d l.Ll\:un1cnl~ were reviewed \\ nh lhL" tollowing objectives: 
Document '\umhtT:	 Document Year; ~.:Ik~k/~~ 
Document Type: W~ p-
Did the JueU!llet11 make any reference lO the performance "t underground utility clearance 
11.:11\ ities? (""-"y:~::~ or :'110 (circle one) 
If the performance of uH(!-.:rground utllil: Clearancc activities \-\'t.:'TC referenced. did the
 
document outline ,p.:cific acuviues an,i procedures tel hc >:''.cruted''
 
Yt·., 
,	 I! 'l"·ctl]( litldni"T(lUnd ,nili,; clearance 1Kt!\ ;tics and procedure- were outlined in tll,'
 
documcni. \\oul~j the ~:h:,ti\"illt~S and proce.iurcs he ('fk·(t;\~ in rninjlniltn~ the nsk of
 
inadvertentlv ,1!ikin~l an underground l(lillty line?
 
VI'S or 1\0 (circle nne} 
"T. Itthe answer I\'\:-. quest!')!1 number three. Sh"uld tk"': activities and procedures 0<.' 
retained lor inclusion ;[1111" devclopmem PI' a cornpanv-wide 1'[ :1)1'1"" 
",Jl)Yes or '\0 (circle une) 
),	 11' the un-wcr \\'IS "<; cs" tu que.,llnn number- three Jild tour. Speci Iy those recommended 
activities and procedures Ju1' !t:ICI111'!Il in Cpmp;il1: XYl" ~ l'l:DI'P. 
~A 
The l'I:~UIt~ art' sununarized in Table 2 of Chapter 4. 
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This research hils been approved h} the t}\\'-Stout ,IRU as required b} the Code of 
Federal Title 45 Part 46, 
Document Review: Development of an Underground Ltili(y Damage 
Prevention Plan «(TUPI» for Company XVZ 
Method: in-house un..krgruund utilitv damag" prev,'ntion practices W('[',' ascertained 
through th .., collection and review of company-wide and pnne't:t-::.pecllic documents (both past 
.ind pre-en: L The:.,· rnndomly ::.dected docnment-, \"'1'(" n:vi,'wl'd with the ti.ll!uwingobjectives: 
Document 'uOIhtT:	 Document Year:,~Jvj\j dOG)
""~"n I 
»>:
. --<: LjPProject \1:lnager Ii: ",,_l _	 Docurueut 1 }Ilt': _-:;;;Z:~L/.=~.1 _ 
Di.l the dncurnent rn~~k",~ ;'IIlY n.:'t'tTCrJCC 1<, the i>~?r(()rnldnCl.- ot und,.. rground utility clearance 
acti\'itit;:·:~·.' r""~-"'-'''' 
i Yes ) or '0 (circle one)
\ 
......._. .,..-/
 
If the performance pf ullJlvr~roHn,j ut~til: clearance activit 11.::' wcrv refcrt:;~nced~ dld the 
document tJulhnc spe~'i it\.' Jc:ttvitics and pr~'c('t..hlrt·' tn bl,:.~ execute.i" 
'l'~ or r/:\() / (circle one) 
'--,/~ 
.),	 If sf"",:ifi(: umkrgrounJ uti!i,~ clearance activiiies .nu! procedure» were outlined in the 
document. woul.l lhe .ictivinc- ,md pfl'i.:<:dures be crfcctive in minimizmg the risk of 
inadvertently stnking an ul1lkrgn'lJl1d util ity hne.' 
, (·s or :\0 (circle one) 
4.	 Ifthe MlS\\Cr W,h ",cs" que,twn number three. Should these activities and procedures be 
retained for iudu,ii,n in the dcvcloprnent "f a c.\mp:m~ -wide ('l 'UPP·) 
Yes or 'n (circle lint') 
~,	 if ttl\.' ..Uh\'q:'r' \\a.... to nurnberx three a"nd four. Sp~"'cd) those recommended 
ae'tivillCs and procedures for retention in Company XV!'s I I])PI', 
A-i r\ A 
The results are summarized in Table 2 of Chapter 4. 
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This research has hCt'1I approved by the OW,SWIlI IRB as required b~ the Code ttl' 
Federal l'itk 45 46. 
Date of Review: .s.a.oz: 
Document Review: Development of an I 'ndergrnund Utility Damage 
Prevention Plan «('lil)l>}» for Company XYZ 
Document Review Conducted h~ Researcher: Lance./, n.,ekter of CO/Dram XYZ 
\1("rhfh.!' F\i~ting in-house u;h..i~'ft~rduad uti lit) prevention pnlcticl:\ were ascertained 
rhr~)UFh the cul lc(,thHl anJ fl'\ )(;.'\\ "f company -\\ ide and proj'l:."I,,~~t-~Jx"('ll1c documents, (both past 
;llId pr"::i<:llt,. 111(';'': retr[ioWrnh ~,·k;:(..:d document., \\dc' rev icwcd with the !<,!inwing objectives: 
"y,r· ' - •• 
Document :'\umber:C.:~jCJ. Document Year: /J::v, ,:)ex;>,5 
Document T~ pe: T .<~, P 
1.	 Did the document make an: reference to the performance ()f IU1dcrgroun,,! utility clearance 
activiue-." ,...../-::+"
I '. (~~.~>! or ~o (circle one) 
Ii !h.: I,,-'tli.lrmanc<· of underground utility clearance UCll\ ilks were referenced. did the 
document outline specific ~•ctivitic-, and procedures to he \~.\.ecutct.J? 
Y('S or :'\u (circle one) 
,	 Ifspecific underground utility clearance activiric-, ;,nd procedures were outlined in the 
dlh."Urllt'nl. \\z)ul,! tilt' Jctl\·itic:-i and prn(t~dliri..~~ bl,.' ~~l}~'>,-:rjvL' 111 rninirnizing the risk of 
iuadvcnentlv ~trik:n~' an underground utility line'} 
4,	 lfthe ;111>\\<:1 \\:lS qU6linn number lhle<' Sh\Hdd llle,e activities and procedures be 
retained (i,l' inclusion in the development "r a eumpan\ -\\idc 1'1 DPI":) 
Yes or No (circle 001') 
),	 Ifthe an-wcr was In qucsrion numbers three and {"Ufo Specify those recommended 
activities and procc.Iurcs lor rct..:l1ti"n in Cornparry X YI, t.t: L>PP. 
The results arc summarized in Tahlt' }; (If Chapter 4, 
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This research has heen approved by the t:\\-Stoul IRB as required by the 
Federal Title 45 Part 46, 
Document Review: Development of an Lnderground Utility Damage 
Prevention l·hln (llVOPP) for Company XYZ 
Document Review Conducted by Researcher: L'IIlt'e.1. Docktt'r of ComplIll\' XYZ 
\lt~[hnd' in-house underground lltl1lt: damage prevention practices were ascertained 
through the collection and review "I' ,'(Hllpan~ -wide and plnj<:cI-~pt.'cjric documents (both past 
and 1':--:''::)\ i These r.llldotnl) ~cb;tcd documents were rn icwcd with the following objectives:
f"<-	 . ,IDocument "umber: ~::::,,_,m__	 Document "car: ~ c2oo,,3 
I,	 Did the dOCu'1h;~nr rn:1kt..: an) rcf'crcr1('t' hI t.ht,' " ..,I:"",,'''''''' (\j' underground u(11,t':" clearance 
activitiv-," 
If the performance "f undcrgn 1tulti uidity clearance activities v,ere referenced, did the 
document outline ""pt;~('i fie a...~l.i \ itics and procedures h) ht~ executed" 
\('S or ~~)(l'in.lt.one) 
~	 if spccifrc undcrgf'l)und utility fle~H,;;n1cc activnics and procedures were outlined in the 
document. would the ~Kli\iti,:" and pr()cc'uure'i be effective in minimizing 111<' risk of 
inadverteruiy an underground utilitv line.' 
or ~o (circle (HIt) ('vI A 
4,	 If the ;ln$VV,T was (jlK<,l!O!1 number three. Shuuld these activities anJ procedures be 
retained for inclusion in the dcvdo!,fnt'll1 ol a company -widc IiI!)PP'.' 
5,	 If the answer was ··~s<' to numbers three and I~)UL Spet:il)' IJlOS,l recommended 
activitie-, and procedurc-, j,'r r"t<:nti,'n in Company XYl', I LTWP. 
t./A 
The results an' summarized in Table 2 of Chapter 4. 
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This research has be-en approved b)~ t~h-;L::\\··:~SI(JutIRB ;~··;;qujred"'bl the Code of' 
T itlc 45 Pa rt 4(" 
Document Review: Development of an Underground Utility Damage 
Prevention Plan (tJUDPP) for Com pan)' XYZ 
Method: in-house illl,kr,:ruund ,uili!) dlima;"" prevention wen: ascertained 
through the collection and review "f c,>mpany .\\ ide and project -specific documents (both past 
aud prescnnThese randomly s('I~<:h::d .Iocument-, were reviewed with the following objectives: 
C ' ::;00:Document \umher: III	 Document , ear: -2eFL ,-~') 
Dncurnent 'I)' pe: fj-p 
1. .Did the document maKe any reference h,l the pcrtormancc "f underground utility clearance 
activ itics )	 /';';:;--'-'"\
 
Yes 101' No (circle om')
 
( / 
• • .... ,.,-J' ,	 ' , • ." ' 11 lh~ pertormance "I ll:h.lc'tg11mnJ lit! I,:) clearance acu \ lLes were referenced. did the 
document outline sr~·l,:i fie ;;l.(ti vities and procedures to he executed" 
Yes or (~~) (circle one) 
,1_	 if jpl~cirr(' un.icrcround clearance activ tUt.~-';. find nroccdurc- \\l,,;TC outlined in the 
docuuieut. would the activ iti,~s ~Hl.d procedures be effc:ti\.\.~ in nunimizing the risk of 
iuadvcrtcmlv striking an w.iiit: Line.' 
Yes or No (circle one) 
4.	 If the answer \\;1$ questiou number three. Should the-e adi,'tlles and procedures be 
retained f')f inclusion in the d":I.~I"pm~nt ,)1' a company-wide l UDP!'" 
Yes or :\0 (circle one) 
5.	 If'IIl<;' lUISWC! was "yes' to yu.:qjon numbers three and four, Spl:cil\ 1110:>(' recommended 
acuvitie-. and proccdure-, I'll' retention in Company XYl's lTDPP. 
Nf1 
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"_""........,,__... .. ,,_ ..•...M"" ~ ---:-; 
'fhis research IH" been approved by the l!\.... -Stuut JRB as required by the Code of 
ririe 45 Part 46. 
Document Review: Development of an Underground Utility Damage 
Prevention Plan (liVDPP) for Company XYZ 
Documenr Review Conducted by Researcher: Lance J. Doektt'r 0" ('OI1lP"o\ X'fZ 
Method: in-house undcrgreuncl utility dumage prevention practices were ascertained 
through the collection and tTVI,'\\ of company -wide and project-specific documents (roth past 
t,nd present I. lhe-« randomlv selected .locuments were rev iewed with the following objectives; 
Doeument Xumher:	 Document Year: .t1i:4 JOO ~ 
Project '\-tanager #: ......... -E>"-----.	 Document Type: G.P.~
 
!.	 Did the document rnak,· ,In) rdcr~:nec 10 the performance ()f underground urility clearance 
nctiviti("':{~ /y~ 
/	 Yes ) OJ' '10 (circle oue) ( ,// 
"-""_,,,,w_·· y V ' 
If the pertonnance or underground clearance deli \ ates were referenced. did the 
document oui] inc specific ~H:t.i\'iti,-~s and procedures to he evecutcd.' 
Yes or NQ (circle nne] 
.'.	 Ir specific underground uti Iity clearance acu vities and procedures were outlined in the 
document, would til.: activities and procedures be effective in minimizing the risk of 
inadvertently striking an underground utility line? 
. ~ u;Yes or No (circle one) I\) P 
4.	 Ifthe answer was ")e," question number thr,'<:. Should thl"'c activities and procedures be 
retained tor inclusion in the development (Ifa ,'nmp;m)·\\,de l:\ 'I)I'P'.' 
Yes or :\0 (circle one) Iv1 <11-i\1 
~	 If the answer W~IS "~l';'" to 'llK5ti,m numbers three tlild tour. Spt:dfy fh('se recommended 
activities and procedures for retention in Company X17'" I.T'DPt' 
JJt\{V, . 
The results art' summarized in Table 2 of Chapter 4. 
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This research has bern approved h) the rW·Stout IRO as required b~ the Code of
 
Title 45 Part 46.
 
Date of Review: ""';;;""--'_ 
Document Review: Development of an Underground Ctility Damage 
Prevention Plan (lTUPP) for Com pan)' XYZ 
Documeut Review Conducted h~ Researcher: Laflec J. I)ol'ktcr of Companv XVZ 
Method: to, ln~h~nL~t: tHh.kr:;r\Jund [Hilit) prevention prucuce-, were ascertained 
!hl\\Ut~h_ lh~ collection and rt'VL('\\. ot t:ornr<lny~\\'idl'an;;.: project -speciJ1( documcm s (both past 
,IlK! nrcscnu. Th,"" r,mJoml\ 'idreted d,'nmh:m, \\crt: reviewed ..vith the ((lill'\\ inc obicctivcs: 
Uoc;Jml'nt,\urnhl:r: .	 Document Year: -f~' ;)CJJ./ 
Project "Tanager #; ~-:_-__ Document Type: .../~·-""i'.!.r-1p'-'_L.l:I~"".,;;:,· Jtk-r 
,S,j';:, r ;VIWl ""~ / 
l .	 Did the document make any reference 10 the pertormance 'If underground 1Iliiil~ ciearance 
actl vitics?
 
Ye, or Nldrcll' one)
 
"'--..,_/J 
"	 If the performance of undcruroun.t ut,1 il: clearance activitie.s \\ ere referenced. did the 
dOCUHlLnt curiinc specific actj\;ti\.~~ and to be executed? 
:L	 If specific drKi~. ':t!h~und utility clearance Jeti\ incs und procedures were ouuined 1111bc 
document. would the aciiviues and proccdurc-, he d1~cti\'e in mimmiling the risk oj 
inadvcrtcntlvvtnknu; an underground u:ilil~ line" 
f\fAYes or ",0 (circle one) 
~,	 if the answer \\tts ··yes" qucsuou number three. Shouhl these ~1~TI\'iti\?s and procedures be 
retained fur inclu-ion in Ihe d,'\ cloprncnt ,,1 a eonl\un: ·\\idc' UI 'DPP' 
J /\
\ 1." or ",0 (circle une) AIt" 
5.	 Ifthe answer was ";.es"w question numbers three and four. "i'ec:i!~ those recommended 
activities and proccdurc• tor retention in Company XY/" Ul ~DPP. 
The results arc sumrnartzed in Table 2 of Chapter 4. 
95 
Appendix D: Employee Surveys 
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Date of Survey: _	 Subject Number: _ 
Survey: Development of an Underground Utility Damage Prevention Plan 
(UCDPP) for Company XYZ 
Survey Adm inistered by Researcher: Lance.1. Dockter or COlllpany X\'Z 
Method: One-on-one telephone interview with subject employee. The survey questions 
consisted ofa combination of closed and open ended questions. Closed ended questions 
received "yes" or ')1<>" responses. while <>pen elided questions provided free-form verbal 
responses. A total ofeight questions (sonic in multiple parts) were developed for the survey: 
I.	 When managing projects that require intrusive activities (e.g. excavating, drilling, elc.) or 
performing field tasks involving intrusive activities, are underground utility clearance 
activities always conducted prior 1<> initiation <>1' intrusive activities (yes.uo)? 
lfthe answer was ''Yes'' to question number one. Do the project-specific documents 
(iucluding W<>rk Plans. held Smnpliug Plans, or Site Safely and Health Plans) require that 
underground utility clearance activities be performed prior It) initiation ofintrusive activities 
(yes-no)? 
3.	 If the answer was "uo" i(> question number ofte . 
a.	 In those instances where underground utility clearance activities were not performed 
prior to conducting intrusive activities. why were underground utility clearance 
activities uot performed? 
b.	 III your opinion, was tile decision or reason f~>r not ie' perform the underground utility 
clearance activities justified (yes-no)? 
c.	 Dill the decision not h) perform the underground utility clearance activities place 
Company XYZ at an increased risk ofstriking an underground utility line (yes/no)? 
d.	 Where intrusive activities were performed. what is tile frequency in which 
undcrgrouud utility <Clearance activities not performed on Company XYZ projects? 
4.	 If the answer was "yes" It) question number one and "no" to question number two. \Vhat 
specific utility clearance activities are typically performed <)11 projects requiring intrusive 
activities? 
Pag~ 1 of 2 
97 
Subject Number: _ 
<	 If the answer IVa!' ''Yes'' tel question ruuu bel' (\lIe and "yes" (Ll question Humber IW,l. 
a.	 What specific utility clearance activities are required whe» performing intrusive 
activities for each project? 
b.	 Are these activities and procedures clearlvoutlined in the project-specific documents 
(yes/no)? 
c.	 Is there a checklist or form that documents that the utility clearance activities were 
performed for a project (yesno)? 
d.	 lfthe answer was "no" to question number "e, Might a checklist or form that 
documents that the utility clearance activities were completed tor a project be useful 
(yes/no)? 
6,	 In your opinion. are underground utility clearance activities that are being performed at 
Company XYZ adequate in minimizing the risk ofstriking an underground utility line 
(yes/no)? 
If the answer was '110" t,l qnestion num bel' six What additional utility clearance activities 
would Y\111 recommend adding te' <1 LtruPP' 
Have you ever managed or worked (In a project at Company X YZ where: 
a, Underground utility lines were unintentionally damaged (yes/no)? 
i,	 Wore underground utility clearance activities performed prior to the incident 
(yes/no)":' 
11.	 If so. was 111.. incident a result of inadequate underground utility clearance 
procedures (yes.noyo 
b.	 Had a near miss (yes.no): 
I.	 Were undergroundutility clearance activities performed prior 10 the incident 
(yes/no)? 
11.	 If so, was the inci dent a result elf iuadeq uate underground utility clearance 
procedures (yes/no)? 
A COllY of the completed survey is included in Appendix C, and the results are summarized 
in Table 3 of Chapter ". 
P"l/." 2 on 
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This research has been approved by the UW-Stout I RB as required by the Code of 
!~~~eral Regulations Title 45 l~ar"I".7~.. 
nate of Survey: .Mar'ch 30, 2U08	 Subject Number: _--"-1 _ 
Survey: Development of an Underground Utility Damage Prevention Plan 
(lTUD!'l» for Company XYZ 
Survey Administered by Researcher: 1,ance.1. Dockter of COlllllallI XYZ 
Method: One-on-one telephone interview with subject employee The survey questions 
consisted of' a combination oj' closed and open ended questions. Closed ended questions 
received "yes" or "no" responses, while open ended questions provided free-form verbal 
responses. A total of eight questions (some in mul tiple parts) were developed for the survey: 
I.	 When managing projects that require intrusive activities (e.g. excavating, drilling, etc.) or 
performing field tasks involving intrusive activities, are underground utility clearance 
activities always conducted prior to irutiarion or intrusive activiues (yes/no)? 
Yes 
2.	 If the answer was "yes" to question number one. Do the project-specific documents 
(including Work Plans, Field Sampling Plans, or Site Safety and Health Plans) require that 
underground utility clearance activities be performed prior to initiation ofintrusive activities 
(yes/nor' 
Yes 
C'.	 Ifthe answer was "IW" to question number one. NA 
a.	 In those instances where underground utility clearance activities were not performed 
prior 10 conducting intrusive activities. why were underground utility clearance 
activities not performed? 
b.	 In your opinion, was the decision or reason for not to perform the underground utility 
clearance activities justified (yCSiJ1(')? 
c.	 Did the decision not to perform the underground utility clearance activities place 
Company Xl' Z at an increased risk of s!rikmg an underground utility line (yes/no)? 
(1	 Where intrusive activities were performed, what is the frequency in which 
underground utility clearance activities no! performed on Company XYZ projects? 
4.	 If the answer W,tS "yes" tl' question number one and "no" to question number two, What 
specific utility clearance uctivities are typically performed on projects requiring intrusive 
activities') NA 
5.	 If the answer W,tS "yes" to question number one: and "yes" to question rnunbcr two. 
,I.	 What specific utility clearance activities are: required when performing intrusive 
activities 1<"1' each project? 
Normally we contact the 11I'oIJeI1y- owner fOI' a r eview of utility lines that are on 
the property, walk the site to look tor evidence of underground utilities, and 
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L!;e.d.~ral Regulations Title 45 Part 4,?,:_~..,,__ " 
contact a local underground utility alert service to notily them of the up coming 
work. We mark the site 1'01' the underground utility alert people so they know 
where the work is to take place, 
b.	 Are these activities and procedures clearlv outlined in the project-specific documents 
(yes/no)? 
Yes 
c.	 Is there ;J checklist or form that documents that the utility clearance activities were 
performed fur a project (yes.no i? 
Yes 
d.	 If the answer was "no" to question nurnberSc Might a checklist or form that 
documents Ihit! the utility cleurauce ucrivities were completed for a project be useful 
(yes/no)'.' NA 
o	 ln your opinion, are underground unlity clearance activities that arc being, performed at 
Company XYZ adequate in nunimiziug the risk of striking an underground utility line 
(yes/nc)? 
Yes 
lfthe ,iILS\,'Cr was "no" to question number six What additional utility clearance activities 
would yourecommend adding to a UUDPP'! NA 
g, Have you ever managed or worked on a project at Company XYZ where: 
u, Underground utility lines were uuinlcntiona lly damaged ryes/no)" 
No 
1 Were underground utility clearance activities performed prior to the incident 
(yes-no)" 
H.	 If so, was the incident a result ofinadequate underground utility clearance 
procedures (yes.no)? 
b.	 Bad a near miss (yes-no)? 
No 
L	 Were underground utility clearance activities performed prior to the incident 
I yes/no)? 
11	 [f so, was the incident a result ofinadequate underground utility clearance 
procedures (yes/rio r:' 
A COI)Y of the completed survey is included ill Appendix C, and the results are summarized 
in Table 3 of Chapter 4, 
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IThis research has been approved by the UW-Stout IRB as required by the Code of 
L"'e?e~~,1 Regulations Title 45}:a['t.~~;:,_ 
Date or Survey: Mal'cll 27, 2007	 Subject Number: _---'=-2 _ 
Survey: Development of <HI Underground Utility Damage Prevention Plan 
(lTDJ)})) for Company XYZ 
Survey Administered by Researcher: Lance.T, Dockter of COIIW:III}' XYZ 
Method: One-on-one telephone interview with subject employee The survey questions 
consisted ,)1' a combination ()I' closed and open ended questions. Closed ended questions 
received ryes or '1\0" responses, while open ended questions provided free-form verbal 
responses. A total of eight questions (some in multiple parts) were developed for the survey: 
1.	 When managing projects that require intrusive activities <e.g. excavating, drilling, etc.) or 
performing field task; involving intrusive activities, arc underground utility clearance 
activities always conducted prior to initiation of intrusive activities (yes/no () 
Yes 
2,	 If the answer was "yes" to question Humber one, D" the project-specific documents 
(including Work Plans. l'ield Sampling Plans. or Site Safety and Health Plans) require that 
underground utility clearance activities be performed prior to initiation of intrusive activities 
(yes/no)'.' 
No 
~.	 If the answer \Va;; "no" to question number Pile NA 
a.	 In those instances where underground utility clearance activities were not performed 
prior ttl conducting intrusive activities, why were underground utility clearance 
activities not performed? 
b.	 In your opinion. was the decision or reason for not to perform the underground utility 
clearance activities justified (yes/no)? 
c.	 Did the decision not 1<' perform the underground utility clearance activities place 
Company Xl' Z at an increased risk "I' striking an LUHkq:,'!OlLIld utility line (yes/no)? 
d.	 Where intrusive activities were performed, what is the frequency in which 
underground utility clearance activities not performed on Company XYZ projects? 
4.	 If the answer was "yes" 10 question number one and "no" to question number two. What 
specific utility clearance activities arc typically performed on projects requiring intrusive 
activities? 
Does not believe it is uniformly true that work plans sllecifican,. call 1'01' utilit)' clearances, 
General!) we rely on the good Judgment of the Held team leader to institute this "Industry 
standard" practice, This will generally entail a phone call to ""'1is~' {'tility" 01' similar 
organization 1'01' mark-out of utilities, 
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Bate of Survey: Mal'clt 27, 2007	 Subject Number: _~2 _ 
5,	 Ifthe answer was "yes" to question number one and "ye,;" to question Humber two, NA 
a.	 What specific utility clearance activities are required when performing intrusive 
activities for each project? 
b.	 Are these activities and procedures cleorlv outlined in the project-specific documents 
I y'CSi':110)? 
c.	 Is there a checklist or form that documents that the utility clearance activities were 
performed for a project (yes-no)? 
d.	 lfrhe answer was "IW" tl' question number :'ic, Might a checklist or 1(>1111 that 
documents that the utility clearance activities were completed for a project be useful 
(yes/no)'? 
().	 III your opinion, arc underground utility clearance activities that are being performed at 
Company XYZ adequate in minimizing the risk ofstriking an underground utility line 
(yes -nor? 
If the answer was "no" to question number six, What additional utility clearance activities 
would you recommend adding tn a UUDPP'? 
NA 
8.	 Have you ever managed or worked on a project at Company XVZ where: 
a.	 Underground utility lines were unintentionally damaged (yes/no)? 
No 
t.	 Were underground utility clearance activities performed prior !L)the incident 
(yes/no)? 
n.	 If so, was the incident a result orinadequate underground utility clearance 
procedures (yes/no 'f' 
b.	 Had a near miss (yes-no)', 
No 
r.	 Were underground utility clearance activities performed prior to the incident 
ryes/no)? 
11.	 If so, was the incident a result otinadequate underground utility clearance 
procedures! yes/no{' 
A COI)Y of the completed survey is included in Appendix C, and the results are summarized 
in Table 3 of Chapter 4, 
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I This resear;h has been approved by the UW-Stout IRB as required by the Code of I 
L.Federal Reguilitious Title 4S l~art~~:	 ---l 
Anrtl 4, 2008	 Subject Number: _--'''--3 _ 
Survey: Development of an Underground Utility Damage Prevention Plan 
(tTDPP) for Company XYZ 
Survey Admlntstered by Researcher: Lancl.' J. Dock.I.'I' of COllman)' XYZ 
Method: One-on-one telephone interview with subject employee. The survey questions 
consisted of a combination of closed and open ended questions. Closed ended questions 
received "y.::s" or '110" responses. while open ended questions provided free-form verbal 
respoll"es. A total ofeight questions (some in 111ultipic parts) were developed for the survey: 
1.	 When managing projects that require intrusive activities (e.g excavating, drilling, etc.) or 
performing field tasks involving intrusive activities. arc underground utility clearance 
activities always conducted prior to initiation ofintrusive activities (yes.no)? 
Yl.'s 
2.	 If the answer was "yes" to question number one Do the project-specific documents 
(including \\\'rk Plans, Field Sampling Plans, or Site Safety and Health Plans) require that 
underground utility clearance activities be performed prior to initiation ofinrrusive activities 
(yes-no)" 
YI.'S 
::1. Ifthe answer was --no" to question number one. NA 
a	 In those instances where underground utility clearance activities were not performed 
prior In conducting intrusive activities. why were underground utility clearance 
activities no! pcrfonued" 
b.	 In your opinion, WaS the decision or reason for not to perform the underground utility 
clearance activities justified (yes/no)? 
c.	 Did the decision not to perform the underground utility clearance activities place 
Company XI' Z a1 ail increased risk (If striking an underground utility line (yeS'IW)? 
d.	 Where intrusive activities were performed, what is the frequency in which 
underground utility clearance activities nul performed on Company XYZ projects? 
4.	 If the answer Wi,S "yes" to question number one and "no" to question number two. \\11<11 
specific utility clearance activities arc typically performed Oil projects requiring intrusive 
activities'.' NA 
5. lf'rhe answer was "yes" to question number one and "yes" tn question number two, 
a.	 What specific utility clearance activities ure required when performing intrusive 
activities for each project 
Contacnng the local Miss Utili~' is required b~' Federal law, If worklng 011 a 
militarJ installation there is tyl)kallJ an Intrusive action permit process in place 
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(Uig Permit),l his t)lllcall~ includes contactlug 'lis", ltility as well as each
 
"shop" on the installation (ctectriral, plumbing, etc.)
 
l.,' b rlk_'l l,,~11,>;...1,h~t i l! f~,:~I n: nEd "h.\(.~IUIL:nr....; 1}},1l" rh,~ nfd,ny l'L:dLnu..\: JCtlVtll,,:' were 
pcrrf,'nlLl,J i~)l' iJ Ill\\);:"; i);, lh'i' 
~.L 1ft]\<..: ilrl:-:..w,,:r \\d:-- "1h\" t,)qu-:::-.1J<,l!j nurnlcr >(' \1 ,1 (h(:\.-klL~t ...\f torrn thHt 
d"UlJ'k'!H' 111,,1 ih" li'lit1) ,k,ii"lh~ :;,I;\I[k', \!.!f" \'flllpkk\!I"l'il pi' be u-eful 
1 \''-~'" rh Il'~ 
'\0. "11£'11 conlading\ IhI' I tilil~ there are terms Ihat must be completed (0"('1" 
the phOIW or on line). Once \Ihs I til it.' has the intorruation the variouv utility 
compantes an' contacn-d. I{t'sl'0nsa:", from the v'IriOUS utllltles art, consolldated 
and art' taxed or ematled 10 the requestor (Company' \YZ, for 1heir records. 
Because checking \Yi1h "iss tWit.' is a Federal law, the use 01':1 form in a work 
plan docutnent would he redundant. 
o.	 111 :..\lln ")PHU(..'lL IlL.' lllKL:rYh\llh.i dtld! (l.."dLHI..\; ~-l(t;\'il1;..'\ tll •.j! ar.: r\,,~;t~~rni(.:d at 
'l.~nl{';Hry !-'L \'/ In muunuzing Ih'.:.' n-k ~,lr "'lnLinf! an underground utility line 
{) ,>~'lh'~i 
i(rlk; <in~\\'.;:1 l.\'<:t~ ~-lklO> 1~1 qU,~'~jh')11 iliilnh,;l :--.1\ \\."ln11 dddllh\q:J HtdH} d,~~Hdnc::: acuvities 
Wt)llL'l V~111 J\:("I,"lJ1ulh:::nd ddd.iTl:C hi d C'l.~' 1 
J)o('sn'llwlit"\'(' that the required contucrina of \lIss I.tillt:\ h occurrmg on all intrusive 
utilities undertaken b~ Companj \.\1.. Fven on projects wherr 'HI'S l.Iilil) has been 
contacted and the "lit! has been marked or cleared, pcrsonnel mny mh1akt'JJI~ believe 
that lilt' Inarkillg.. are accurate and proceed with intru..fve :lc1Mllt's b~ mechanical 
means..\dditional requirements such as a requirement 10 usa: a sott dig precess should 
bt' t'lUlllo:, ed, 
x i hi\: ", 'H ,;'\':1 Illdl1d!!c'd or \\ \I[ b,,,! ('H " I"T"I:' I ,il \. '. ':11\\111)' >., Y /. \',here: 
L \V·2r~~: underground U1'i11t\ ("L~21ran(,'-.:.:: 
i VZ:':"\.'lh,r' 
hcn\"itit'~ p;;Tft'nnccl prior to the incident 
n J f v'!. '\Vd~ the incrdcnt d result ('If Hl;'srL}quuL' lUl(k'Ipt'()und utility (lcarancG 
Ph~:l~dun~;" \ y",::,,< i/"i).! 
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fl'his research has heen approved by the Uw-Stout lRB as required by the Code ofl....f~c.~~ral Rcgulatiulls Title .45 PM-t_~~:...._ • 
1 \V':fC underground utility clearance uctivitics performed prior to the incident 
(yes/not' 
11.	 If ';0. was the incident a result of inadequate underground utility clearance 
procedures (yes/no)" 
A COllY of the comilleled survey is included in Appendix C. and the results are summarized 
in Table J 01' C hapter ~. 
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!'I.·.'hiS research has I;een approved by .. ...e. UW-StoutIRB as required by the Code of 
L!;~dcral Regulations Title 45 Par~_4~.,...... ... 
I>ate of Survey: i\larch 27, 21107	 Subject Number: _-"'4 _ 
SUI'Yey: Development of an Underground Utility Damage Prevention Plan 
(UUDPP) for Company XYZ 
Survey Administered by Researcher: Lance J. Dockter of COI11J)am' XYZ 
II. letnod: One-on-one telephone interview with subject employee. The survey questions 
consisted (\1' a combination ,,1' dosed and open ended questions. Closed ended questions 
received ')8S" or "rIC''' responses. while open ended questions provided Iree-Iorm verbal 
responses. A total of eight questions (some in multiple parts: were developed for the survey: 
l .	 When managing projects that require intrusive activities (e.g. excavating, drilling, etc) or 
performing field tasks involving intrusive activities. ale underground utility clearance 
activities always conducted prior to initiation ofintrusive activities (yes/no)? 
Yes 
2.	 If the answer was "yes" to question number one Do the project-specific documents 
(including Work Plans, Field Sampling PlaI1', or Site Safety and Health Plans require that 
underground utility clearance activities be performed prior to initiation of intrusive activities 
(yes/no)? 
Yes 
3.	 lfthe answer was "11(1"' to question number one NA 
a.	 In those instances where underground utility clearance activities were not performed 
prior to conducting intrusive activities, why were underground utility clearance 
activi lies I1C,t performed" 
b.	 In your opinion, W,IS the decision or rcaSOI1 for not to perform the underground utility 
clearance activities justi tied (yes/no)? 
c.	 Did the decision not to perform the underground utility clearance activities place 
Company ,\Y Z at an increased risk of striki ng an underground utility line (yes/no)? 
d.	 Where intrusive activities were performed, what is the frequency in which 
underground utility clearance activities nut performed on Company XYZ projects? 
4.	 If the answer Wi,S "yes" to question number C'lIC and "110" Lo question nuruber two. \\11<11 
specific utility clearance activities Hie typically performed on projects requiring intrusive 
activities') NA 
5.	 If the answer Wi'S "yes" tt) question number one dud "yes" 10 question number two. 
a.	 What specific utility clearance activities arc required when perfonuing intrusive 
activi ties for each project? 
Mo~1 States have a one-call ~'Y~1ell1 which is notified of the pending work and its 
location. T11fi' call and response are documented, 
Page 1 of2 
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Date of SOI'W)": .1\1.an~h 27, 20t17	 Subject Number: _ .......4 _
 
b	 Are these activities undprocedures clcarlv outlined in the project-specificdocuments 
ryes/no)" 
c.	 Is there a checklist or fonn th"t documents that the utility clearance activities WeIC 
performed for it project ryes/no j? 
No 
d.	 If til" answer was "uo" to question number 5c. Might a checklist or form that 
documents that the utility clearance activities were corupleted for a project be useful 
ryes/no). 
Yl'S 
o.	 In your opinion, are undergroundutility clearance activities that are being performed at 
Company ~YZ adequate in minimizing the risk of striking an underground utility line 
(yes 'noi? 
No 
Ifthe answer Was "no" to question number sis. Wh;j! additional utility clearance activities 
would you recommend adding to a llDPP') 
Besides relying on utility company markings a separate check of the area should be 
performed. To determine if there might be forgotten or undocumented lines present. 
X.	 Have you ever managed or worked 011 a project at Company XYZ where: 
,f	 Underground utility lines were unintentionally damaged (yes/no)':'
 
No
 
1.	 Were underground utility clearance activities performed prior to the incident 
(yes/not' 
ii.	 If SC\ was the incident a result ofinadequate underground utility clearance 
procedures ryes/no)? 
b.	 Had a near miss (yes/no)?
 
No
 
1.	 Were underground uti] ity clearance activities performed prior to the incident 
(yes.no)? 
11.	 lf so, was the incident a result otinadcquate underground utility clearance 
procedures ryes.no): 
A COllY of the completed survey is included in Appendix C, and the results are summarized 
in Table J of Chapter ~. 
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l '1. 'h. i.S reseal'.ch has heen. approved by .t.he l..:\\ -Stout mn as required by the Code of ....t:::d.,~.ral Regulations Title 45 Part ~..?: _ 
Date of Survey: April 6, 2008	 SUbject Number: _--=--5 _ 
Survey: Development of an Underground Utility Damage Prevention Plan 
(LTDPI» for Company XYZ 
Survey Adminlstercd b, Researcher: Lance.Il Docktt'r of Conman)' XYZ 
Method: One-on-one telephone interview with subject employee. The survey questions 
consisted of a combination of closed and open ended questions. Closed ended questions 
received ryes" or "no" responses, while open ended questions provided free-form verbal 
responses. A total of eight questions (some ill multiple purts: were developed for the survey: 
I.	 When managing projects that require intrusive activities (e.g. excavating, drilling, etc.) or 
pertonning field tasks involving intrusive activities. "rIO underground utility clearance 
activities always conducted prior to initiation of intrusive activities (yes/no)? 
Yes 
2.	 If the answer was "yes" to question number one Do the project-specific documents 
(including Work Plans, Field Sampling Plans, or Site Safety and Health Plans) require that 
underground utility clearance activities be performed prior to initiation of intrusive activities 
(vesuo)? 
Yt'S 
3.	 ifthe answer was "110" to question number one. NA 
a.	 In those instance" where underground utility clearance activities were not performed 
prim to conducting intrusive activities. why were underground utility clearance 
activities not pcrfonucd" 
b.	 In your opinion. \V,tS the decision or reason for not It) perform the underground utility 
clearance activities justified (yes/rio)? 
c.	 Did the decision not 10 perform the underground utility clearance activities place 
C\'rnpauy :\Y Z a1 an increased risk 1'1' stri king an underground utili ty line (yes/no)? 
d.	 \Vbcre intrusive activities were performed, what is Ihe frequency in which 
underground utility clearance activities not performed on Company XYl projects? 
4.	 If the answer W<lS "yes" to question number one and "no" to question number two. What 
specific utility clearance activities are typically performed I'll projects requiring intrusive 
activities? NA 
5.	 If the aT1S\\Cr was "yes" to question ruunhcr 1'I18 and "yes" to question number two. 
a.	 What specific utility clearance activities are required when performing intrusive 
activities for each project') 
Required to uttllze the "Call Before You Dig" systcm, Prlvate utili., locating 
service may also be required, 
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b.	 Arc: these activities and procedures clearlv outlined III the project-specific documents 
(yes/no r? 
Yes 
c.	 Is there a checklist or form that documents that the utility clearance activities were 
performed for ,1 project ryes/no);' 
Yes 
d.	 11' the answer was "no" to question number 5c Might a checklist or form that 
documents that the utility clearance activities were completed for a project be useful 
(yes.uo)? NA 
o	 In your opinion, arc: nnderground utility clearance activities that are being performed at 
Company X YZ adequate in minimiziru; Ihe risk of striking om underground utili ty line 
(yes/no)'? 
Yes 
'.	 Ifthe answer was "no" to question number six. What additional utility clearance activities
 
would you recommend adding to a UUDPP'.' NA
 
8.	 Have you ever managed or worked on a project at Company XYZ where: 
d.	 Underground utility lines were unintentionally damaged (yes/no)? 
No 
Were underground utility clearance activities performed prior to the incident 
(yes/no),' 
ii	 If so, wus the incident a result ofinadequate underground utility clearance 
procedures (yes.no)? 
b	 Had a near I11ISS (yes/no)? 
No 
1.	 Were underground utility clearance activities performed prior to the incident 
(yes-no)? 
11	 If so. was the incident a result ofinadequate underground utility clearance 
procedures (yes. no)? 
A COP)' of the completed survey is included in Appendix C, and the results are summarized 
in Table 3 of Chapter a. 
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IIThis research ha~ been approved by th.e.1.JW-StOUI I.RB as required by the Code of l I:~c.~eral Regulations Titl':.,45 ~1lI~_4f:).:..._. 
Date of SUI'\-e): .l\lal'ch 26, 2007	 Subject Number: _---"-6 _ 
Survey: Development of an Underground Utility Damage Prevention Plan 
(LTUDPP) for Company XYZ 
Survey Administered bJ Researcher: Lance.1. Dockter of COllman}' XYZ 
Method: One-on-one telephone interview with subject employee. The survey questions 
consisted ,,( a combination nf closed .md ,-pen ended qnesli ons. Closed ended questions 
received "yes" or "no" responses, while open elided questions provided free-form verbal 
respon':>es. A total ofeight questions (some in mul tiple partsi were developed for the survey: 
1.	 When IlJa1l<tging projects that require intrusive activities i e.g. excavating, drilling, etc.) or 
performing field tasks involving intrusive activities, are underground utility clearance 
activities always conducted prior Ip initiation ofintrusive activities (yes.no)? 
Yes 
1.	 Ifthe answer was "yes" to question number one Do the project-specific documents 
(including Work Plans. Fidel Sampling Plans. or Site Safety and Health Plans) require that 
underground utility clearance activities be performed prior to initiation ofintrusive activities 
(yes/no)'? 
Yes, In genera1. 
3.	 If the answer was "no" to question number one. NA 
a.	 In thoseinstances Where underground utility clearance activities were not performed 
prior to conducting intrusive activities, why were underground utility clearance 
activities not performed? 
b.	 In your opinion, WdS the decision or reason for not to perform the underground utility 
clearance activities justilied (ycs.uo)? 
c.	 Did the decision not to perform the underground utility clearance activities place 
Company \:YZ at an increased risk ,,1' striking an underground utility line (yes/no)? 
d.	 \\/I1.:r.: intrusive activities were performed, what is the frequency ill which 
underground utility clearance activities not performed OIl Company XYZ projects? 
cl.	 If the answer WaS "yes" to question number one and "no" to question 1U11l1ber two. What 
specific utility clearance activities arc typically performed ()]1 projects requiring intrusive 
activities? 
NA 
S.	 Ifthe answer Was 'yes" til question number one and "y<.:s" to question number two. 
a.	 What specific utility clearance activities are required when performing intrusive 
activities for each project" 
Everythlng electrical, cable, gas, phone, etc. "Then working on a federal facility, it > 
needs to be signed off b)' public work". 
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TI.I.i.S.' researcll has 1ll.';I~ approved hy th.e.llW.Stout IRB as required by the Code olr!	 l"..!:~ede,,~al RegulJllioos Title..45 Part .j?:.~,,,,,	 ----' 
Bate of SUI','e,.: March 26, 2007	 Subject Number: _-"'-6 _ 
b.	 Are these activities and procedures clearlv outlined 1ILthe project-specific documents 
(yes.uo)? 
Not necessartty, Ii sua II)' it states utility clearance '\'111 be had and then it is the 
reslHmsibility Or whomever to take the necessary steps, 
c.	 Is there a checklist or form l1wt documents thal the utility clearance activities wen; 
performed for it project {yeS/He')'.' 
Believes so - it's usually required tor a federal Iaclliry to sign off on digging 
(Excavation Permit) and kept at the site in case anybody asks 
d.	 lfthe answer was "no" to question number 'ic. Might a checklist or form that 
documents that the utility clearance activities wen, completed for a project be useful 
ryes/no)" NA 
6.	 In your opinion, are underground utility clearance activities that are being performed at 
Company X'{Z adequate in minimizing the risk of striking an underground utility line 
(yes/no l" 
Yes 
If the answer was "Ile" 10 question number six. What additional utility clearance activities 
would yon recommend adding to a UUDPP" 
X.	 Have you ever managed or worked I'll a project at Company Xl'z. where: 
iJ Underground utility lines were unintcntioually damaged (yes/no)" 
No 
t Were underground utility clearance activities performed prior to the: incident 
(YC"/I1()j': 
]1.	 If so, was the incident a result of inadequate underground utility clearance 
procedures ! yes-no r' 
b. Had a near miss tYCS!J1ot'
 
No
 
l.	 Were underground utility clearance activities performed prior to the: incident 
(yes/no)? 
11.	 If so. was the: incident a result ofinadequate lU1Ckrf,'TOLUld utility clearance 
procedures (yesno t) 
A COIl)' of the completed survey is included in Appendix C, and the results are summarized 
in Table 3 of Chapter a. 
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Anrtl 2, 2008	 '-­Date of Survey: _-'-'~':'::";=':=':=- _	 SUbJect N umbel': __7 _ 
Survey: Development of an Underground Utility Damage Prevention Plan 
(lTDI>P) 1'01' Company XYZ 
Survey Administered b)' Researcher: Lance.1, Dockter of COlllpany XYZ 
Method: One-on-one telephone interview with subject employee. The survey questions 
consisted l'f a combination of dosed and open ended questions. Closed ended questions 
received ')es" or "no" responses, while open ended questions provided free-form verbal 
responses. A total ofeight questions (some in multiple parts) were: developed for the survey: 
I.	 When managing projects that require intrusive activities (e.g. excavating, chilling, etc.) or 
performing field tasks involving intrusive activities, are underground utility clearance 
activities alway s conducted prior to initiation of intrusive activities t yes.no r: 
Yes 
2.	 If the answer was "yes" to question number one. Do the project-specific documents 
(including Work Plans, Field Sampling Plans, or Site Safety and Health Plans require that 
underground utility clearartce activities he performed prior to initiation of intrusive activities 
(yes/not' 
Yes 
~.	 If the answer was "/10" to question nnmber one NA 
a	 In those instances where underground utility clearance activities were not performed 
prior to conducting intrusive activities, why were underground utility clearance 
activities not performed? 
b.	 In your opinion, IVa, the decision or reason for not t" perform the underground utility 
clearance activities justified (yes/no)? 
c.	 Did the decision not to perform the underground utility clearance activities place 
Cl'lllpany :\1'1. at an increased risk ofstriking an underground utility 11IIe(yes/no}? 
d.	 Where intrusive activities were performed, what is Ihc frequency ill which 
underground utility clearance activities not performed on Company XYZ projects? 
4.	 If the answer IVdS "ye,," to question number one and "no" to question runnber two. What 
specific utility clearance activities arc typically performed on projects requiring intrusive 
activities') NA 
5.	 If the answer was "yes" to question number one and "yes" to question number two. 
a.	 What speci fie utilily clearance activities arc required when performing intrusive 
activities [or each project 
Must notifY local utilities companies and have them come out and mark the 
utilities before any Intrustve acttvtttes, 
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b.	 Are these activities and procedures clearlv outlined in the project-specific documents 
(ycsuo )? 
Yt's 
c.	 Is there a checklist "I form that documents that the utility clearance activities were 
performed for a project (ye~ino)'? 
No 
d. lethe answer was "no" to question number 5c. Might a checklist or form that 
documents that the utility clearance activities were completed for a project be useful 
(yes/no )': 
Yl'S 
o	 In your opunon, arc underground utility clearance activities that arc being performed at 
Company XYZ adequate in minuuizing the risk uf striking .m underground utility line 
(yes/no '1': 
If tile answer was "no' to question number six. What additional utility clearance activities 
would you recommend adding to aUUDPP? NA 
S.	 Have you ever managed or worked oit a project at Company XYZ where: 
d.	 Underground utility lines were unintentionally damaged (yes/no): 
:\0 
Were underground utility clearance activities performed prior tt) the incident 
(yes/no)? 
u.	 rc so, was the incident a result otinadequatc underground utility clearance 
procedures t yes.no)? 
b.	 Had a near miss (yes/no)? 
No 
1.	 Were underground utility clearance activities performed prior to the incident 
I yes/nor? 
11.	 If SO, was the incident a result ofinadequate underground utility clearance 
procedures (yes-no)? 
A cop)' of the completed survey is included in Appendix C, and the results are summarlzed 
in Table J of Chapter 4. 
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Date orSUI'wy: April 7, 2011S	 SUbject Number: _---'<.S _ 
urvey: Development of an Underground Utility Damage Prevention Plan 
(LTDPP) for Company XYZ 
SUn'ey' Administered by Researcher: Lancl'.T. Dockter of COIllJ)am' XYZ 
Method: One-on-one telephone interview with subject employee. The survey questions 
consisted ,'1' a combination of closed and open ended questions. Closed ended questions 
received "yes" or "no" responses. while "pen ended questions provided free-form verbal 
responses. A total of eight questions .some in multiple path) were developed for the survey: 
1.	 When managing projects that require intrusive activities (e.g. excavating, drilling, etc) or 
performing field tasks invotving intrusive activities, arc underground utility clearance 
activities alway« conducted prior to initiation of intrusive activities (yes-no)? 
Yes 
2.	 If the answer was "yes" to question number one. Do the project-specific documents 
(including WOl k Plans, Field Sampling Plans, or Site Safety and Health Plans) require that 
underground utility clearance activities be performed prior to initiation of intrusive activities 
(yes-no)? 
Yes 
?O.	 Itthe answer was "IW" to question number one. NA 
a.	 In those instances where underground utility clearance activities were not performed 
prior 1<) conducting intrusive activities. why were underground utility clearance 
ucti vi ties not performed? 
b.	 In your opinion, W,LS the decision or reason for not to perform the underground utility 
clearance activities justified (yes/no)' 
c.	 Did the decision not tc)perforrn the underground utility clearance activities place 
Corupany \:Y Z at 'Jl1 increased risk C'!' striking an underground utility line (yes/no)? 
d.	 Where intrusive activities were performed, what is the frequency in which 
underground utility clearance activities not performed on Company XYZ projects? 
4.	 If the answer was "yes" to question ruuuber one and "no" to question number two What 
specific utility clearance activities are typically performed Oil projects requiring intrusive 
activities? NA 
5.	 If the answer was "yes" to question number one and "yes" to question number two. 
a.	 What specific utility clearance activirie-, nrc required when performing intrusive 
activities for each project 
Contact Miss fTtility (State One Call) and sometnnes hire a prtvate utility 
locator. 
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b.	 Are these activities and procedures clearlv outlined in the project-specific documents 
(yes/no )'r 
Yl'S 
C,	 ],; there a checklist or form that documents that the utility clearance activities were 
performed for a project (yes-no)? 
Yes 
d. If the (111:-W81 Web "no" to question number 5c Might a checklist or form that 
documents that the utility clearance activities were completed for a project be useful 
(yes/no)" NA 
6,	 In your opinion, are underground utility clearance activities that are being performed at 
Company Xl'Z adequate: in minimizing the risk of striking an underground utility line 
Iyes/nil)? 
Yes 
Ifthe answer was "no" to question number six What additional utility clearance activities 
would you recommend adding to a UUDPP',' NA 
8,	 Have you ever managed or worked on a project at Company XVZ where: 
a,	 Underground utility lines were unmtentionally damaged (yes IW)') 
No 
i,	 Were underground utility clearance activities performed prior to the incident 
(yes/no)? 
II If so, wa-; the incident d result of inadequate underground utility clearance 
procedures (yesnoj? 
h.	 Had a ncar miss (yes.no)? 
No 
I.	 Were underground utility clearance activities performed prior to the incident 
<yes/no)? 
ii.	 If so, was the incident a result ofinadequate underground utility clearance 
procedures (yes-no)? 
A COP)' of' the completed survey is included in Appendix C, and the results are summarized 
in Table J 01'Chapter 4. 
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Date of Survey: March 27,2007	 Subject Number: _-"'-9 _ 
Survey: Development of an Underground Utility Damage Prevention Plan 
(l'VDPP) for Company XYZ 
Survey Administered by Researcher: La lice J. Docktl'r of COIUP:t1l1 XYZ 
Method: One-on-one telephone interview with subject employee The survey questions 
c. -nsisted l'ra combination of closed and open ended questi ons. Closed ended questions 
received "yes" or "1l0" responses, wlule open ended questions provided lice-form verbal 
responses. A total of eight questions (some in multiple parts I were developed for the survey: 
1.	 When managing projects thut require intrusive activities (e.g. excavating. drilling, etc.) or 
performing field tasks involving intrusive activities, are underground utility clearance 
activities always conducted prior It) initiation ofintru-ive activities (yes. no)? 
Yes 
1.	 If the answer WaS "yes" to question number one Do the project-specific documents 
(including Work Plans, Field Sampling Plans. or Site Safety and Health Plans) require that 
underground utility clearance activities be performed prior to initiation of intrusive activities 
(y ~s: UP)'? 
Yes. 
3.	 11' the answer was "no" to question number one. NA 
a.	 In those instances where underground utility clearance activities were not performed 
prior to conducting intrusive activities, why were underground utility clearance 
activities not performed? 
b.	 ln your opinion, was the decision (II' reason for not tt) perform the underground utility 
clearance activities justified ryes/no)? 
c.	 Did the decision not to perform the undergroundutility clearance activities place 
Company XYZ at an increased risk of striking an underground utility line (yes/no)? 
d.	 Where intrusive activities were pcrfonued, what is the frequency in which 
underground utili Iy clearance ucrivitics not pert; 1\T1h::d on Company XYZ projects? 
cl.	 If the answer 1'/,1;; "yes" tel question number one and :'no" 10question number two. \\1HJt 
specific utility clearance activities are typically performed on projects requiring intrusive 
activities? 
NA 
5.	 Ifthe answer W,IS "yes" tu question number one and "yes" to question number two, 
a.	 \\lwt specific utility clearance activities arc required when performing intrusive 
activities for each project? 
Contact utility companies, review drawings, use of detection equipment. 
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I>ate of Survey: .March 27, 2007	 Subject Number: _-"-9 _ 
b.	 Are these activities and procedures clearlv outlined in the project-specific documents 
ryes/no r" 
Yes 
c.	 Is there a checklist \'1 form th'lt documents that the utility clearance activities were: 
performed Ior it project (yes.no)? 
Yes - client location has a checklist or form (Excavation permit). 
d.	 If the answer was "no" 1(' question number :'ic. Might a checklist or 1"01111 that 
documents that the utility clearance activities were completed for a project he useful 
(yes/no)? .'iA 
o.	 In your opinion, are underground utility clearance activiues that are being performed at 
Company XYZ adequate in minimizing the risk of striking all underground utility line 
ryes-no)? 
Yes 
If the answer was "no" to qnesrion muuher six. What additional utility clearance activities 
would you recommend adding to a CUDP!") 
NA 
8.	 Have you ever managed 01 worked on a project at Company XYZ where 
a.	 Underground utility lines were unintentionally' damaged (yes/no)? 
No 
1.	 Were underground utility clearance activities performed prior to the incident 
ryes/no)? 
n	 If so, was the incident a result of inadequate underground utility clearance 
procedures (yes/no)? 
b.	 l Iad a ncar rruss (yes/no)? 
No 
1.	 Were underground utility clearance activities performed prior to the incident 
(yes/no)? 
ii	 If so, was the incident a result (If inadequate underground utility clearance 
procedures (yes.no)? 
A copy of the completed survey is included in Appendix C, and the results are summarized 
in Tahlt' J of Chapter L 
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Appendix E: Intrusive Activities Commonly Performed by Company XYZ 
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gi
ns
. 
Ex
ca
va
tio
n 
an
d 
R
em
ov
al
 o
f S
ew
er
 L
in
es
 
Co
nt
ac
t u
n
de
rg
ro
un
d 
u
til
iti
es
 w
ith
 m
ec
ha
ni
ca
l e
ar
th
 
m
o
v
in
g 
eq
ui
pm
en
t. 
U
til
ity
 c
le
ar
an
ce
 m
u
st
 b
e p
er
fo
rm
ed
 b
ef
or
e 
ex
ca
v
at
io
n 
o
f s
o
ils
 b
eg
in
s. 
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f d
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 d
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 o
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re
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 d
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, p
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 m
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 C
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 C
al
l S
ys
te
m
" 
fo
r p
ra
ct
ic
e

 
de
sc
rip
tio
n)

 
W
al
k 
ar
o
u
n
d 
o
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en
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 p
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en
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n
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un
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en
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te
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l c
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re
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Co
nt
ra
ct
or
 re
qu
es
ts 
th
e 
lo
ca
tio
n 
o
f u
n
de
rg
ro
un
d 
u
til
iti
es
 a
t 
th
e 
sit
e 
by
 n
o
tif
yi
ng
 th
e 
u
til
ity
 
o
w
n
er
/o
pe
ra
to
r t
hr
ou
gh
 th
e 
O
ne
 C
aI
l C
en
te
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av
ail
ab
le 
24
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ou
rs
 p
er
 d
ay
, 7
 d
ay
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pe
r w
ee
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in
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 c
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ne
 C
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te
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w
o
rk
in
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da
ys
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en
din
g o
n
 th
e 
st
at
e) 
pr
io
r 
to
 
in
tru
siv
e 
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tiv
iti
es
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Pr
io
r 
to
 w
o
rk
in
g 
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 p
ar
tic
ul
ar
 st
at
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he
 s
ta
te
's
 O
ne
 C
al
l S
ta
tu
te
s 
sh
ou
ld
 b
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re
v
ie
w
ed
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A
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 m
in
im
um
, t
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 c
al
le
r p
ro
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de
s t
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lo
w
in
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rm
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io
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at
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ne
 C
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l C
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te
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 c
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at
io
n;
 a
n
d 
12
4 
•
 
D
es
cr
ip
tio
n 
o
f t
he
 a
ct
iv
ity
 . 
M
or
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de
ta
ile
d 
in
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at
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tit
ud
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ng
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ig
hw
ay
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 m
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, s
u
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iv
isi
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 a
n
d 
lo
t n
u
m
be
r, 
et
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) m
ay
 b
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re
qu
ire
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 P
rio
r 
to
 w
o
rk
in
g 
in
 a 
pa
rti
cu
la
r s
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te
, t
he
 s
ta
te
's
 O
ne
 C
al
l S
ta
tu
te
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sh
ou
ld
 b
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ie
w
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at
io
n.
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u
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 s
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 d
ay
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tiv
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 c
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n
o
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ie
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so
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 c
an
 id
en
tif
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w
hi
ch
 u
til
ity
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w
n
er
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op
er
at
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ha
ve
 r
es
po
nd
ed
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m
ar
ki
ng
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n
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w
hi
ch
 o
n
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ve
 c
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iv
at
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til
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iv
at
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m
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o
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pi
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lly
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at
io
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 C
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 p
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til
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de
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ro
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at
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er
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o
t i
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 th
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u
til
ity
 
co
m
pa
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n
d 
ar
e 
th
os
e 
th
at
 w
er
e 
in
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lle
d 
be
yo
nd
 th
e 
u
til
ity
 m
et
er
 (e
.g.
 el
ec
tri
c 
lin
es
 fo
r p
ar
ki
ng
 lo
t l
ig
ht
s, 
la
w
n 
sp
rin
kl
er
 p
ip
in
g,
 c
o
m
m
u
n
ic
at
io
n 
lin
es
 fo
r s
at
el
lit
e 
di
sh
es
, a
n
d 
in
 se
rv
ic
e 
lin
es
 fr
om
 p
ro
pa
ne
 ta
nk
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Fo
r 
th
is 
re
as
o
n
, 
w
he
n 
w
o
rk
in
g 
o
n
 p
riv
at
e 
pr
op
er
ty
 it
 is
 o
fte
n 
n
ec
es
sa
ry
 to
 h
ire
 a
 p
riv
at
e 
u
til
ity
 lo
ca
to
r. 
Pr
op
er
ly
 T
ra
in
ed
 L
oc
at
or
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 is
 re
co
m
m
en
de
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at
 p
er
so
ns
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til
iti
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 a
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o
rk
sit
e 
be
lo
ng
 to
 c
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 d
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 s
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 c
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, c
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ak
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m
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 b
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 p
ro
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 p
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 c
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 c
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tif
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ne
 C
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te
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r b
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r 
o
th
er
 i
nt
ru
siv
e 
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tiv
iti
es
 c
an
n
o
t b
e 
cl
ea
rly
 
an
d 
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eq
ua
te
ly
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en
tif
ie
d 
o
n
 t
he
 lo
ca
te
 ti
ck
et
, t
he
se
 lo
ca
tio
ns
/a
re
as
 s
ho
ul
d 
be
 m
ar
ke
d 
in
 w
hi
te
 b
y 
th
e 
co
n
tr
ac
to
r 
pr
io
r t
o 
n
o
tif
yi
ng
 th
e 
O
ne
 C
al
l a
n
d 
th
e 
ar
riv
al
 o
f t
he
 l
oc
at
or
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Sa
fe
ty
/T
ol
er
an
ce
 Z
on
es
 
A
 s
af
et
y/
to
le
ra
nc
e 
zo
n
e 
in
di
ca
te
s t
he
 d
ist
an
ce
 (u
su
all
y 
in
 in
ch
es
) o
n
 e
ith
er
 s
id
e 
o
ft
he
 m
ar
ki
ng
 in
 w
hi
ch
 th
e 
co
n
tr
ac
to
r 
m
u
st
 a
ss
u
m
e 
th
e 
pr
es
en
ce
 o
f a
 u
til
ity
 li
ne
. T
he
se
 s
af
et
y 
zo
n
es
 t
yp
ic
al
ly
 r
an
ge
 fr
om
 1
8 t
o 
30
 
in
ch
es
. 
D
et
er
m
in
in
g 
Ex
ac
t 
Lo
ca
tio
n 
o
f U
til
ity
 L
in
e 
So
m
e 
st
at
es
 r
eq
ui
re
 th
at
 th
e 
co
n
tr
ac
to
r 
m
u
st
 d
et
er
m
in
e 
th
e 
ex
ac
t 
lo
ca
tio
n 
o
f a
 u
til
ity
 li
ne
 (b
oth
 h
or
iz
on
ta
lly
 
an
d 
v
er
tic
al
ly
), 
pr
io
r t
o 
u
sin
g 
m
ec
ha
ni
ca
l e
qu
ip
m
en
t. 
In
-f
ie
ld
 c
le
ar
an
ce
 m
et
ho
do
lo
gi
es
 a
re
 u
se
d 
to
 
ph
ys
ic
al
ly
 u
n
co
v
er
 a
n
 u
n
de
rg
ro
un
d 
u
til
ity
 lo
ca
tio
n 
an
d 
ar
e 
th
e 
su
re
st
 m
et
ho
d 
o
f d
et
er
m
in
in
g 
th
e 
e
x
a
c
t 
lo
ca
tio
n 
o
f u
til
iti
es
. I
n 
fie
ld
 c
le
ar
an
ce
 m
et
ho
do
lo
gi
es
 c
an
 b
e 
br
ok
en
 d
ow
n 
in
to
 tw
o 
ca
te
go
rie
s:
 
I. 
D
ire
ct
 C
on
ta
ct
: T
yp
ic
al
ly
 in
vo
lv
es
 p
ro
pe
r 
ha
nd
-d
ig
gi
ng
 to
ol
s 
(e.
g. 
ha
nd
 a
u
ge
rs
, p
os
t-h
ol
e 
di
gg
er
s, 
st
ee
l 
ro
ds
) a
n
d 
di
gg
in
g 
te
ch
ni
qu
es
 a
s 
to
 n
o
t d
am
ag
e 
th
e 
u
til
ity
 li
ne
. 
2.
 A
vo
id
 D
ire
ct
 C
on
ta
ct
: 
In
cl
ud
es
 v
ac
u
u
m
 e
x
ca
v
at
in
g 
(a.
k.a
. p
ot
ho
lin
g 
o
r 
"
so
ft"
 e
x
ca
v
at
in
g)
, a
ir 
kn
ifi
ng
, 
an
d 
w
at
er
 je
ttin
g. 
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m
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i
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at
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e-
Ex
ca
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M
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U
til
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w
ne
r/O
pe
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r F
ai
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re
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 R
es
po
nd
 
D
oc
um
en
ta
tio
n 
o
f M
ar
ks
 
W
or
k 
sit
e 
R
ev
ie
w

 
R
ef
er
en
ce
 T
ic
ke
t N
um
be
r a
t S
ite

 
Co
nt
ac
t N
am
es
 a
n
d 
N
um
be
rs

 
Fa
ci
lit
y 
A
vo
id
an
ce

 
Ex
ca
va
tio
n 
O
bs
er
ve
r 
Ex
po
se
d 
Fa
ci
lit
y 
Pr
ot
ec
tio
n

 
B
ac
kf
ill
in
g

 
In
 th
e 
ev
en
t 
th
at
 a
 m
is
m
ar
ke
d 
u
til
ity
 l
in
e 
is 
di
sc
ov
er
ed
, m
an
y 
st
at
es
 r
eq
ui
re
 th
at
 th
e 
O
ne
 C
al
l C
en
te
r b
e 
re
-
n
o
tif
ie
d.
 
.
'
.
 
'
.
 
,
ii
 .
..
..
..
..
 
"
it
t 
A
n 
o
n
-s
ite
 p
re
-e
xc
av
at
io
n 
m
e
e
tin
g 
be
tw
ee
n 
th
e 
co
n
tr
ac
to
r,
 th
e 
u
til
ity
 o
w
n
er
s/
op
er
at
or
s, 
an
d 
lo
ca
to
rs
 
(w
he
re 
ap
pl
ic
ab
le
) i
s r
e
c
o
m
m
e
n
de
d 
o
n
 la
rg
e 
pr
oje
cts
 or
 th
at
 a
re
 lo
ca
te
d 
n
e
a
r 
cr
iti
ca
l o
r 
hi
gh
 p
rio
rit
y 
fa
ci
lit
ie
s 
(e.
g. 
hi
gh
-p
re
ss
ur
e 
ga
s, 
hi
gh
 v
o
lta
ge
 e
le
ct
ric
, f
ib
er
 o
pt
ic
 c
o
m
m
u
n
ic
at
io
n,
 a
n
d 
m
a
jor
 pi
pe
 o
r 
w
a
te
r 
lin
es
). 
A
 c
o
n
tr
ac
to
r m
ay
 n
o
t 
pr
oc
ee
d 
w
ith
 i
nt
ru
si
ve
 a
ct
iv
iti
es
 u
n
til
 e
v
e
ry
 u
til
ity
 o
w
n
e
r/o
pe
ra
to
r h
as
 m
ar
ke
d 
th
ei
r 
u
til
ity
 l
in
es
, r
eg
ar
dl
es
s o
f h
ow
 m
an
y 
n
o
tif
ic
at
io
ns
 h
av
e 
be
en
 g
iv
en
. 
H
ow
ev
er
, a
t t
he
 e
n
d 
o
f t
w
o 
w
o
rk
in
g 
da
ys
, u
n
le
ss
 o
th
er
w
is
e 
sp
ec
ifi
ed
 in
 st
at
e/
pr
ov
in
ci
al
 la
w
, t
he
 c
o
n
tr
ac
to
r 
m
ay
 p
ro
ce
ed
 if
 d
ue
 c
ar
e 
is 
ex
er
ci
se
d.
 
U
se
 o
fd
at
ed
 p
ic
tu
re
s, 
v
id
eo
s, 
o
r 
sk
et
ch
es
 w
ith
 d
ist
an
ce
 f
ro
m
 m
ar
ki
ng
s 
to
 fi
xe
d 
o
bje
cts
 sh
ou
ld
 b
e 
u
se
d 
to
 
do
cu
m
en
t t
he
 a
ct
ua
l p
la
ce
m
en
t o
f m
ar
ki
ng
s. 
Pr
io
r t
o 
st
ar
tin
g 
w
o
rk
, t
he
 c
o
n
tr
ac
to
r 
sh
ou
ld
 re
v
ie
w
 th
e 
lo
ca
tio
n 
o
f u
n
de
rg
ro
un
d 
u
til
iti
es
 w
ith
 p
er
so
nn
el
. 
.
' 
Pe
rs
on
ne
l a
t 
th
e j
ob
 si
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Underground Utility Clearance Form/Checklist 
PROJECT NAME:
 
PROJECT #: _
 
PROJECT LOCA TlON: _
 
DESCRIPTION OF PLANNED ACTIVITY:
 
PROPOSED START DATE: 
ESTIMATED COMPLETION DATE: 
I.	 D REVIEWED PLANNING DOCUMENTS (e.g. excavation and/or boring details, locations, etc.) 
Did the planning documents and drawings should include the actual locations of all existing, 
abandoned, and out-of-service utilities? DYes D No (Check One) 
DESCRIPTION OF PLANNED ACTIVITY:	 _ 
PROPOSED START DATE:
 
ESTIMATED COMPLETION DATE: _
 
2.	 D REVIEWED ALL AVAILABLE DRAWINGS AND RECORDS FOR LOCATIONS OF ALL EXISTING, 
ABANDONED. AND OUT-OF-SERVICE UTILIITIES 
Name, Type, and Date of Documents and Drawings Obtained/Reviewed (retain copies for the project file): 
• 
• 
• 
• 
3.	 D PROPOSED EXCAVATION AREA OR BORING LOCATIONS MARKED ("white lining") (should be 
performed when the proposed locations/areas for borings, excavations, or other intrusive activities cannot be 
clearly and adequately identified during the One Call Notification). 
4.	 D ONE-CALL NOTIFICATION (dial "811" - the caller is connected to the nearest local One Call Center, a 
list of State One Call Centers is also attached)
 
DATE AND TIME OF CALL:
 
REFERENCE TICKET NUMBER: 
DATE REFERENCE TICKET NUMBER EXPIRES: 
Update of Reference Ticket Number Anticipated? DYes D No (Check One) 
LIST OF UTILITY OWNER/OPERATORS TO BE NOTIFIED: 
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Name of Owner/Operator Date/Time of Response Utilities Clear Utilities Marked 
• o 0 
• o 0 
• ~ 0 0 
• o 0 
• o 0 
Note: Required to notify the One Call Center at least two to 10 working days (depending on the state) 
prior to beginning intrusive activities. 
DATE(S) UTILITIES MARKED:	 _ 
5.	 0 LIST OF NON-MEMBER UTILITIES: 
Narne of Owner/Operator Date/Time Contacted Utilities Clear Utilities Marked 
• o o 
• o o 
• o o 
• o o 
• o o 
Note: Privately-owned utilities (and some public utilities) are not typically located under the One Call 
Notification. The contractor needs to contact these Non-Member Utilities. 
DATE(S) UTILITIES MARKED:	 _ 
6.	 0 PRIVATE UTILITY LOCATOR 
Contact Information for Private Utility Locator: 
DATE(S) UTILITIES MARKED:	 _ 
Note: Private utilities located beyond the utility meter (e.g. electric lines for parking lot lights, lawn 
sprinkler piping, communication lines for satellite dishes, and in service lines from propane tank) are 
not marked under the One Call Notification. For this reason, when working on private property it is 
often necessary to hire a private utility locator. 
7.	 0 PRE-EXCAVATlON MEETING (an on-site pre-excavation meeting between the contractor, the utility 
owners/operators, and locators (where applicable) is recommended on large projects or that are located near 
critical or high priority facilities). 
8.	 0 SITE INVESTIGATION ACTIVITIES 
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A walk around of the site to identifyaboveground indicators of underground utilities (e.g. permanent signs or 
markers. manhole covers, valve boxes, vent pipes. pad mounted devices, riser poles, power and communication 
pedestals, valve covers) should be performed. 
Date/Time of Walk Around: _ 
Were there any indicators of underground utilities that were not marked? DYes D No (Check One) 
If yes, specify: __. _ 
Follow-Up Action (e.g. contacted Utility Owner/Operator, re-notified One Call Center): _ 
9. D UTILITIES IDENTIFIED ON-SI rt: 
D NONE D ELECTRIC D GAS D WATER D TELEPHONE D CATV D SEWER 
DOTHER 
10. D DOCUMENTATlON OF MARKINGS (use of pictures. videos. or sketches) 
I I. D LEVEL OF RISK: (Based upon incurring substantial loss of, or causing damage to. life, health, property, the 
environment, or essential public services.) 
Specify Safety/Tolerance Zone for Project: Inches 
D SEVERE: Intrusive Activity required within the Safety/Tolerance Zone of a MARKED 
utility. 
D MODERATE: Intrusive Activity required outside the Safety/Tolerance Zone of a
 
MARKED utility.
 
D MINIMAL: Intrusive Activity required in an area with NO utilities. 
Note: A safety/tolerance zone indicates the distance (usually 18 fo 30 inches) on either 
side of the marking in which the contractor must assume the presence of a utility line 
(refer to the State One Call Center Statutes for the specified distance). 
12. D EXISTING FACILITIES IN VICINITY: 
13. 
D NON-CRITICAL 
DCRITICAL 
D HIGH-PRIORITY 
D OTHER _ 
Note: High Priority or Critical Facilities may include: high-pressure gas, high voltage electric, fiber 
optic communication, and major pipe or water lines. 
14. D ENGINEERING CONTROLS REQUIRED: 
DNONE 
D HAND EXCAVATE OR "SOFT DIG' TO LOCATE UTILITY 
D EXCAVATE WITH DUE CARE 
D EXPOSED UTILITY PROTECTION 
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DOTHER.~__ 
Specify/Document Action(s): 
15. D ADMINISTRATIVE CONTROLS REQUIRED: 
DNONE 
D Notification of Utility Owner/Operator Representative REQUIRED 
D Utility Owner/Operator Representative REQUIRED on site during excavation. 
16. D EMERGENCY CONTACT INFORMATION 
• 
• 
•
 
•
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National One Call Directory
 
Directory by State 
• ALABAMA 
Alabama One Call (800) 292-8525 
• ALASKA 
Locate Call Center of Alaska, Inc. (800) 478-3121 
• ARIZONA 
Arizona Blue Stake. Inc. (800) 782-5348 
• ARKANSAS 
Arkansas One Call System, Inc. (800) 482-8998 
• CALIFORNIA 
Underground Service Alert North (800) 227-2600 
Underground Service Alert South (800) 227-2600 or (800) 422-4 \33 
• COLORADO 
Utility Notification Center of Colorado (800) 922-1987 or (800) 833-9417 
• CONNECTICUT 
Call Before You Dig (800) 922-4455 
• DELAWARE 
Miss Utility of Delmarva (800) 282-8555 
• FLORIDA 
Sunshine State One Call of Florida. Inc. (800) 432-4770 
• GEORGIA 
Utilities Protection Center, Inc. (800) 282-7411 
• HAWAII 
Underground Service Alert North (800) 227-2600 
-IDAHO 
Dig Line (800) 342-\585 or (208) 342-1585 
Palouse Empire Underground Coordinating Council (800) 822-1974 
Pass Word (800) 428-4950 
Utilities Underground Location Center (800) 424-5555 
One Call Concepts - Idaho (800) 626-4950 or (800) 822-1974 
Shoshone County One Call (800) 398-3285 
• ILLINOIS 
Julie. Inc. (800) 892-0123 
Chicago: Digger (3 12) 744-7000 
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-INDIANA 
Indiana Underground Plant Protection Service. Inc. (800) 382-5544 
-IOWA 
Iowa Underground Plant Location Service. Inc. (800) 292-8989 
• KANSAS 
Kansas One Call Center (800) DIG-SAFE 
- KENTUCKY 
Kentucky Underground Protection, Inc. (800) 752-6007 
- LOUISIANA 
Louisiana One Call System, Inc. (800) 272-3020 
• MAINE 
Dig Safe System. Inc. (888) 344-7233 
- MARYLAND 
Miss Utility of Delmarva (800) 282-8555 
Miss Utility (800) 257-7777 
MASSACHUSETTS 
Dig Safe System, Inc. (888) 344-7233 
• MICHICAN 
Miss Dig System. Inc. (800) 482-7 I71 
- MINNESOTA 
Gopher State One Call (800) 252-1166 
- MISSISSIPPI 
Mississippi One Call System. Inc. (800) 227-6477 
- MISSOURI 
Missouri One Caii System, Inc. (800) 344-7483 
- MONTANA 
Utilities Underground Location Center (800) 424-5555 or (800) 551-8344 
Montana One Call (800) 551-8344 
-NEBRASKA 
Diggers Hotline of Nebraska (800) 331-5666 
-NEVADA 
Underground Service Alert North (800) 227-2600 
- NEW HAMPSHIRE 
Dig Safe System, Inc. (888) 344-7233 
• NEW JERSEY 
New Jersey One Call (800) 272-1000 
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• NEW MEXICO 
New Mexico One Call System, Inc. (800) 321-ALERT 
Las Cruces-Dona Ana Utility Council (888) 526-0400 
• NEW YORK 
Underground Facility Protection Organization (800) 962-7962 
New York City - Long Island One Call Center (800) 272-4480 
• NORTH CAROLINA 
North Carolina One-Call Center (800) 632-4949 
• NORTH DAKOTA 
North Dakota One Call (800) 795-0555 
• OHIO 
Ohio Utilities Protection Service (800) 362-2764 
Oil and Gas Producers Underground Protection Service (800) 925-0988 
• OKLAHOMA 
Call Okie (800) 522-6543 or (800) 654-8249 
• OREGON 
Oregon Utility Notification Center (800) 332-2344 
• PENNSYLVANIA 
Pennsylvania One Call System, Inc. (800) 242-1776 
• PUERTO RICO 
Puerto Rico Excavation & Demolition Coordination Center 
Public Service Commission (GOVERNMENT AGENCY) 787-764-4900 
Puerto Rico Telephone Excavation Center 787-792-7478 
• RHODE ISLAND 
Dig Safe System, Inc. (888) 344-7233 
SOUTH CAROLINA 
Palmetto Utility Protection Service (800) 922-0983 
• SOUTH DAKOTA 
South Dakota One Call (800) 781-7474 
• TENNESSEE 
Tennessee One Call System (800) 351-1111 
• TEXAS 
Lone Star Notification Center (800) 669-8344 
Texas Excavation Safety System (800) 344-8377 
Texas One Call System (800) 245-4545 00 
• UTAH 
Blue Stakes Location Center (800) 662-4111 00 
134 
• VERMONT 
Dig Safe System, Inc (888) 344-7233 
• VIRGINIA 
Miss Utility of Virginia (800) 552-7001 
• WASHINGTON 
Washington Call Before You Dig (800) 424-5555 
• WASHINGTON, DISTRICT OF COLUMBIA 
Miss Utility (800) 257-7777 
• WEST VIRGINIA 
Miss Utility of West Virginia (800) 245-4848 
• WISCONSIN 
Diggers Hotline (800) 242-8511 
• WYOMING 
Wyom ing One-Call (800) 348-1030 
Call Before You Dig of Wyoming (800) 849-2476 
Utilities Underground Location Center (800) 454-5555 
• CANADA 
Alberta: Alberta One-Call Location Corporation (800) 242-3447 
British Columbia: BC One Call (800) 474-6886 
Ontario: Ontario One Call Ltd. (800) 400-2255 
Quebec: Info-Excavation (800) 663-9228 
